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nPEAMCJlOBME 


CoepeMCHnasi GHdoxpuHOJiozusi xax o 6 w,e 6 uojiozunecKasi HayKa — 
o 6 jiacmb shcihuu o cucmeMHOM xumuhcckom ynpaojicnuu ochoghumu 
npoi^eccaMU xu3nedesimejibHOcmu. Sejisisicb <pyHdaMenmajibHOU 6uojio- 
zunecKOu Hayxou, dHdoxpuHOJiozusi UMeem eaxheuiuiie npcucmuHecKue 
omoemajicHux — e Meduu,uny u xw aom / 1 osodcm go. CmpeMumejibHoe pa 3 - 
Gumue nayKU 06 9HdoicpuH hou cucmeMe, zopMonax u zopMonajibHOM ynpae- 
jwhuu, Henpepbiekbiu nomoK hogou Haynnou un0opMai^uu no pa3Jiun- 
HbiM ee pa3dejiaM mpedyrom nocmosiHHOZo nepecMompa, oOhogjichusi u 
donojmenusi coomaemcniGeHHbix jiexujuoHHbix xypcoG, cosdanusi hogux, 
coopeMennbix ynednux noco 6 uu. Ee 3 9 mozo neGOSMOxna nodzomoGxa 
KGQjiutfiimupoGaH h bix HdyHHbix KadpoG 3HdoKpuHOJiozoG meopemuHec- 
kozo u npcucmimecKozo npotpmisi, a maxxe KOMnemenntHbix cneu,uamc- 
moo g dpyzux ompacjixx Ouojiozuu, Meduu,UHbi u xiiaonwoGodcmGa. 

Hacmosunee, mpembe usdanue naiueu khuzu 3HOHumejibHO do- 
nojiHeno u nepepa 6 omaHO na ocnooe Hooeuiuux dannbix u npedcmaGJie- 
huu g o 6 jiacmu 9HdoKpunojiozuu, xpynnbix docmuxcenuu ee meopuu 
u npaicmuKU. Kax u g npedbidyiu,ux U 3 danusix (1980, 1984), aomop 
co3HamejibHo omKa3cmcsi om mpadui^uonnozo nodxoda k u3JioxeHUto 
Momepucuia, ochogcihhozo na opzaHHOM npimujune, — paccMompenue 
9H.doKpuHH.bix nponeccoo no omdejibHbiM xcenesoM GnympcHHeu cex- 
peujuu. TaKou nodxod c (popMajibHoii moHKU 3penusi go mhozom ydo 6 en. 
Odnaxo oh ucKyccmaeHHO Hapyuiaem upjiocmHocmb npedcmaGJienuu 
o zopMOHcuibHOu pezynsiujuu u 3ampydnsiem anajiu3 o 6 w,ux ee 3clkoho- 
MepHOcmeu. Eojiee pau,uoHcuibHbiM siGJisiemcsi nocmpoenue u3JiazaeMozo 
Mamepucuia Ha ochogc aHajiu3a o 6 w,ux npunnunoe opzaHU3au,uu mho- 
ZOKOMnOHenmHblX 9HdoxpUHHblX (})yHKU,Ull, 6 uodUHOMUKU u Ouokuhc- 
muKU zopmohog, 3aKOHOMepHOcmeu dndoxpuHHOzo Konmpojisi npoi^eccoo 
xu3HedenmejibHocmu. 

Knuza cocmoum U 3 mpex pa 3 dejioo. B nepaoM daHbi o 6 w,ue nped- 
cmaojieHusi 06 dndoxpuHojiozuu, 9HdoxpuHHbix yKCJiesax, zopMonax, op- 
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zanu3au,uu dudoKpunubix <pyuKu,uu, xuMunecKOU cmpyxmype MOJietcyji 
eopMOHoe. Bmopou pcmdeji nocemi^eH xapcuanepucmuKe cnei^ucpunecKux 
KOMnoHenmoe cjiojkh oopzanu3oeaHHbix sudoKpunnux (pyuKi^uu — npo- 
dyxi^uu zopMOHoe, ee pezyjisinuu, mpaucnopma, nepuipepunecKozo Mema- 
6ojiu3Ma u Mexanu3M06 deucmeusi zopmohog na KJiemKU. B mpembeu 
npedcmaejWHbi daunbie o MHoxecmeetiHOM zopMonajibHOM ynpae/ienuu 
ochogh biMu nponeccciMu xcu3Hede5imejibHocmu — pocmoM, pa36umueM, 
pa3MHOxeHueM u po3HbiMu (popMOMu adanmai^uu opzanusMa. 

OcHOQbi 9 HdoKpuHOJiozuu paccMampuecuomcsi homu na cucmeM- 
hom, KJiemoHHOM u MOjiexyjuipHOM ypoGHHX , 6 ux eduHcmee. B npedejiax 
cymecmeyfomux npedcmaejwHUu Mbi npudepxueaeMCx 9 GOJitou,uoHHOZO 
nodxoda k paccMampuGaeMbiM npo6jieMdM. 

Cnumasi zjiaoHou 3 adaneu u3Jioxceuue meopemunecKux ochog 9h- 
doxpuHOJiozuu Kate OuojiozunecKou uayKu, aamop cmpeMimcsi mecno 
CGH 3 amb ee (pyudaMenmajibUbie npodjieMbi c npaKmunecKUMU — Medu- 
HUHCKUMU U CeJlbCK 0 X 035 lUCmGeHHblMU. 

Knuza nanucana na ocnoee yne6nbix npozpaMM no sudoKpuHOJio- 
zuu u (pu.3uojiozu.u. odMeua eemeemo , ymGepxdetwbix IIpe3uduyMOM ua- 
yuHO-MemodunecKozo coeema no GbicuteMy OuojiozunecKOMy o 6 pa 3 oea- 
Huto rocKOMumema P& no GbicuteMy o6pa3oaaHuto. Ona npexede ecezo 
paccHumaua na cmydeumoG-duojiozoG u uanunatomux uaynubix compyd- 
HUKOG 6 o6jiacmU <pU 3 UOJlOZUU 9 H.dOKpUHH.OU cucmeMbi u 6 uoxumuu zop- 
mohog. Aamop uadeemcsi , nmo uacmosiw,ee U3danue 6ydem nojiesubiM 
maKxe djm acex , Kmo uumepecyemcsi GudoKpuHOJiozueu u MextaiemoH- 
HbiMU G 3 dUModeucmGUHMU. Aomop zjiy6oKO npu3Hamejieu O.B. Cmupho- 
gou, AH. CMupuoey, T.A. UfejucyHOGOu 3d 6ojibiuyro noMOu^b npu nod- 
zomoGKe KHUZU. 


floKTop 6nojiorn i iecKMx nayK, npo<J>eccop, 
3aBeflyiomnH jia6opaTopneM 3HflOKpMHOJiornn 
6nojiornMecicoro (JjaKyjibTeTa Mry, 

AeiicTBHTe^bHbiM mjich Hbio-KopKCKOM axafleMHM Hayic 


B.B. Po3eH 



CflMCOK COKPAIUEHMM 


A 

— aKuen-ropHbie MecTa rop- 

MOH-peuenTopHbix KOMn- 

JldCCOB 

ACB (ABP) 

— aHflporencB«3biBaiomnH 

6ejiox 3nnflHflMMnca h ce- 

MCHHHKOB 

A| 

— ropMOHajibHbie pcthhoh- 

Au 

— aaeHMjiaTunKjia3a 


flbi (ropMOHajibHbie (Jiop- 
Mbl BHT3MMHa A|) 

BMn 

- Ba30aKTHBHbIH HHTCCTM- 

HajibHbiH nenTHfl 

W 

- aHTH^HypeTHMeCKHH TOp- 

moh mnoTajiaMO-mno- 

r(H) 

— ropMOH 


(J)H3apHoro KOMIUieKCa 
(BaaonpeccMH) 

TAC 

— reHepajTH30BaHHbiH aaan- 

TaUHOHHblH CHHflpOM 

A-flHOJIbl 

— aHflpocTaHflnojibi (MeTa- 
6ojiHTbi TecTOCTepoHa) 

ran 

TCMK 

— racTponHrM6npyiomHM 

nenTHA 

— ropMOH, CTMMyjIMpyiO- 

Aap. 

— aapeHOflOKCHH ((JjepMeHT 
6HOCHHTe3a CTepOHflHbIX 
ropMOHOB) 


IflHH HHTepCTHLIHajTbHbie 

imeTKH roHaa UuoTeH- 

HH3HpylOmHH ropMOH m- 

AKTr 

— aflpCHOKOpTHKOTpOIlHblM 


no<})H3a) 

Ajibfl. 

ropMOH rano$n3a(KopTH- 
KOTpOflHH) 

r u 

r—p 

— ryaHMjiaTunKJia3a 

— ropMOH-peuenropHbie 

— ajibflocTepoH 


KOMOneKCbl 

Ah 

— an;iporenbi 

TH3 

- rOpMOHMyBCTBHTejIbHbie 

AH<D 

— aTpuajibHbift (npeacepfl- 
hwm) HaTpnMypeTM«iec- 


SJieMeHTbl B KJ16TK6 

(CM. A) 


KHH (JjaKTOp 

rp 

— rjHOKOKOpTHKOHAHbIM pe- 

AP 

— aHflporeHHbiM peuenTop 


uenTop 

A|P 

— peTHHOHflHbiH peuenTop 

Mr 

— flnau.MArjinu.epnH 

APP 

— nanKpeaTMMecKHH ropMOH 

AMT 

— flMM0flTHp03MH 


riTHLl 

AH<D 

— flHHHTpO(J»eHOA 
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;iok 

— fle30KCHKOpTHKOCTepOH 

MAO 

— MOHOaMHIIOOXCHaa3a 

jio<i>a 

- flHOKCM(t>eHMJiajiaHHH 

MMT 

- M0H0M0ATHP03HH 

ap 

— peuenTop AMoxcHBHTa- 

MHO> 

— MHrn6HTop cexpeunn 


MHHa D 


MejiaHOUHTCTHMyjIHpyK) - 

a 2 p 

— flO<J)aMMHOBbie peuerrropbi 


mero ropMOHa (MejiaHo- 

CTaTMH) 

A3A 

— aernnpo3nnaHflpocrepoH 

M.m. 

— MOJiexyjiapHaH Macca 

E 

— acTporeiibi 

MP 

— MHHepajIKOpTHKOMAHblfi 

Ej 

— acrpoH 


peuenrop 

e 2 

— acTpaanoji 

MP<D 

— pnriH3MHr-{J)axTop Mejia- 

e 3 

— 3CTpnOJl 


HOUHTCTHMyjiHpyiomero 
ropMOHa (MejiaHonn6e- 

e 4 

— acreTpon 


PMH) 

EP 

— acrporeHHbiH peuenTop 

Mcr 

— MeJianouHTCTMMyjiMpyjo- 

E<I>P(EP<I>) 

— anHTejinajTbHbiH (JjaxTop 


iune ropMOHbi rnncxJ)H3a 


pocra 

H3JKK 

— He3Tepn<})MunpoBaHHbie 

M<J> 3 (<I>3H) 

— MH03MT0JI-TpM4xx;(}jaT 


JKHpHbie KHCJIOTbl 


(tph4>oc4k)hho3htoji) 

OKa 

— oxaMMaeiuiaH sMxa (b 

M<l>4 

— HH03HT0JI -TeTpa<J)OC4)aT 


MeM6paHe) 


(TeTpa<txxx|x3HH03HT0.n) 

03CE 

— oco6mm 3crporencBH3bi- 

H<J>P(HP<I>) 

— HHCyjiHHonoAo6Hbie poc- 
TOBbie(JjaxTopbi (1 m2) 


BaioiuHH 6ejiox (acrpo- 
anapoMOAyAHH ) 

KOMT 

— KaTexanoKCHMeTH/rrpanc- 

n(Pr) 

— nporecTHHbi 


$epa3a 

nr 

— npocrarnaHAHHbi 

KPO 

— KOpTHKOTpOnHH-pUJIH- 

nwo 

— hhihShtop cexpeuHH 


3HHr 0aKTOp (KOpTHKO- 


npanaxTHHa OiaxTocra- 


JIM6epHH) 


tmh) 

Kcr 

- KOpTHKOCTepOMflCBH3bI- 

IHCOIOK) 

— npoTenHxnHa3bi (npcrre- 


BaiouiHM rjio6yjiHH 


HH4XKX}X)KHHa3bl) 


(TpaHCKOpTMIl) KpOBM 

nJKJITD 

— npoJiaxTHH (jiaxToreH- 

jir 

— jiKrreMHM3HpyK)innM rop- 


HblM ropMOH) , HJ1H JIIO- 


moh rnrio<J)M3a 


TeoTponHbiii ropMOH 

JDT/<I>Cr-P<|> 

1 — pHJIH3HHr-0aKTOp Jir 

nOMK 

— npoonHOMejiaHoxopTHH 


h a>cr (aio-(j)ojuiM- 


mno4>H3a 


6epnH) 

mrr 

— npoTopaxoTponHbiH rop¬ 

JITE 

— JIlOTeOTpOnHblH ropMOH 


MOH HacexOMbix 


(npoJiaxTHH) rnncxJ)M3a 

np 

— nporecTHHOBbiH peuen¬ 

jin 

— jiHnonpoTeHHbi 


Top 
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Tier — nporecTepoHCBH3biBaio- 

IUHH TJIo6yjIHH KpOBH 

P — peuerrropbi 

PHK: mPHK — MH<JxDpMauHOHHbie 
(Mecempxep) PHK; 

pPHK — pM6ocoMajn>Hbie PHK, 
tPHK — TpaHcnopTHbie PHK 

P<I> — pHJIM3HHr-())aKT0pbl 

(pMJIH3HHr-ropM0Hbl) 

CH<I> - HHrn6HTOp CeKpeUHH 

CTr (COMaTOCTaTHH) 

CHC — CHMnaTHMecKaa HepB- 

Haa cHCTeMa 

CoeAMneHHe A — 11 -aernapoKopTHKoc- 

TepoH 

Coe^HHeHMe B — KopTHKocrepoH 
Coe^HHeHHe E — xopmsoH 
Coe^MHeHHe F — xopTM30Ji 
Coe^HHeHneS — 1 l-fle30xcMxopTM30.n 
CCr — ceKc-CTepoHACBH3biBa- 

KDIUHM rj!o6yj!HH KpOBH 

CTT — coMaTOTponHbiH ropMOH 

rMncxJ)M3a (ropMOH 
pocra) 

C1T-P<I> — pmiH3HHr 4>axT0p CTT 

(coMaTOJiM6epHH) 

T — TecrocTepoH 

T 3 - TpHHOflTHpOHHH 

T 4 — TeTpaHOflTMpOHMH (tH- 

POKCHH) 

Th CF — TeCTOCTepOHCBH3blBaiO- 

IUHH rj!o6yjIHH KpOBH 

TP — peueiTrop THpeoiwHbix 

ropMOHOB 

TP<I> — THpeOTponHH-pHJIH- 

3MHr-ropMOH (rapeo- 
jin6epHH) 


TCr — THpOKCHHCBH3blBaiO- 

IUHM r/Io6yjIHH KpOBH 

TdlA — THpOKCHHCBfl3bIBaiO- 

mnH npeajibCyMHH 
KpOBH 

TTr - THpeOTpOIlHblM ropMOH 

mrio(})H3a 

TX — TpOM60KCaHbI 

OAXl — <t>^a8HHa,aeHHHHHHyK- 

jieoTHA (npocreTHHec- 
xaa rpynna (JxnaBHH- 
flerH«poreHa3) 

0,11,3 — $oc<I)OAH3CTepa3a 

OJIC — $oc$ojiHna3a C 

OPMK — (JjaxTop perpeccHH 

MiojuiepoBbix xaHajioB b 

roiiaaax 

OCT — (J)OJUIMXyjIOCTHMyjIH - 

pyiouiHH ropMOH rano- 
cf)M3a 

XIT — xopHOHHaecxHH roHa- 

AOTponMH 

XCM — XOpHOHHHeCKHH COMa- 

TOMaMMOTpOTIHH 

l*AMO — 3’, 5’ -UHXJIHHeCXHM 

afleH03MH-M0H04>0C- 

0aT 

UTMO — 3’, 5’-UMKJIHMeCXHH 

ryaH03HH-M0Ho4>oc- 
4>aT 

HHC — ueHTpajibHaa HepBHan 

cHcreMa 

3C — aHfloxpHHHaa CHcreMa 

3Cr — 3CTpor£HCBH3bIB3IOmHH 

rjio6yjiHH xpoBH 

3P — 3K^H30H0BbIH peuen- 

TOp 

CaM — xajibMOijyjiHH 
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D 3 

— BHTaMHH D 3 (xOJieKajlb- 

G(N) 

— G(N)-6ejiKn; Gs (cth- 


un(Jiepoji> 


Myjinpyiomne) h G r HH- 

l,25(OH) 2 -D 3 

— ropMOHaribHasi (fcopMa 


rn6npyiomne 


BHTaMHIia D 3 

P 450 

- UHTOXpOM P 450 

DE 

- flMrMflp0K0pTM30H 

17-OH-Pr 

— 17 a-OKCHnporecTepoH 

DF 

- flMrMflp0K0pTM30Jl 

THE 

- TeTparMAP0K0pTH30H 

DPr 

— flMmflponporecTepoHbi 

THF 

- TeTparMflpOKOpTH30JI 

DT 

— flHrHflpOTeCTOCTepOHbl 

THS 

— -reTpamapo-S 



Pa3deji I 


SHAOKPl/IHOJIOrMfl KAK HAYKA 
OB OHflOKPI/IHHblX XE/1E3AX, 
rOPMOHAX, TOPMOHAJIbHOM 
riPOrPAMMI/IPOBAHI/lM 
H KOHTPOJ1E 


UaCTb KHMTH 3H3KOMHT HHTaTeJIH C 3HaOKpHHOJIOrHCH KaK 
HayKoii 06 dhaokphhhhx >xejie3ax, ropMOHax h ropMOHcUibHOH KoopflH- 
HauHM o6MeHHbix npoueccoB, (J)H3HOJionmecKHx (JjyHKUHH h Mop4>ojiorH- 
Hecxoro coctohhmh pa3JiHMHhix CTpyKTyp b jkmbothom opraHH3Me. KpoMe 
TOIX), 3 fleCb OCBemeHbl npeaCTaBJICHMH O KOMMyHHKaTHBHbIX CMCTCMaX 
Me*KjieTOWHoro ynpaBjieHHH, o Mecre shaokphhhoh cmctcmh h ropMOHOB 
b 3tom npouecce, (JjopMyjiHpyioTcsi npeaMtrr h 3aaaun DHAOKpuHOjiorHH. 
ripeflCTaBjieHbi cBeaeHHH o (JjyHKUHOHajibHOH opraHH3aunn shaokpmhhoh 
CMCTCMH, OCHOBHbIX npHHUHIiax fleHCTBHH TOpMOHOB, MX XHMHHeCKOH 
CTpyKType h 3aBHCHMOCTH Mexfly CTpyKTypow h (J)yHKUHeH ropMOHa. 


FJIABA 1 


CMCTEMbI MEJKKJIETO HHOrO 
(KOMMYHMKATMBHOrO) yilPABJIEHHS 
jKH3HEflEHTEJIbHOCTbK) KJIETOK 
M 3HflOKPHHOJIOrH3 


XapaKTepHa» nepTa fxwibinHHCTBa MHoromieTOHHbix opraHH3- 
MOB — MHOXeCTBeHHOCTb, flHtJxJjepeHUHaUHH H CnepHajlH3apH» CTpyK¬ 
Typ H (JjyHKUMM COCTaB.lHIOmHX MX 3JieMCHT0B. TaK, B OpraHHSMC II03B0- 
hohhhx xhbothux HacwHTbiBacTcs npHMepHO 10 15 kjictok, flH(})4)epeH- 
UMpOBaHHHX npH6jIM3HTe^bHO Ha 200 KJieTOWHMX THIIOB, 4>OpMHpyK)mHX 
BHcoKOcneu(MajiM3HpoBaHHbie TKaHH, opraHH h CHCTeMbi. Tax an creneHb 
MHOXeCTBeHHOCTH, flHtJxfcepeHUHaUHH H CneUHajIH3ai{HH COCTaBJIflKHIUlX 
KOMnOHeHTOB Tpe6yeT BHCOKOrO ypOBHS HX HHTerpaUHH H KOOpflMHaUHH, 
6e3 Hero He mo^kct 6biTb oOecneneHO cymecTBOBaHHe opraHH3Ma xax 
eflMHoro pejioro c ero cnoco6HOCTbio k caMOCTaHOBjieHHio, caMOCOxpaHe- 
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hhk) h caMOBOcnpoH3BeaeHHio. 3to o6cTOJiTejibCTBo 3bojiiouhohho o6yc- 

JIOBHJIO B03HHKH0BeHHe B MHOrOKJieTOMHMX CHCTCMaX pa3HOo6pa3HHX 
(f)OpM, MexaHH3MOB H ypOBHCH OpraHH3yiOmHX MeXCKJieTOMHhIX B3aHMO- 
aeHCTBHii. Ohh b kohcmhom cweTe cbojuitcsi k B3aHMHOMy o6MeHy kjictok 
yTHJIH3HpyeMHMH BemeCTBaMH — CTpOHTejIbHbIMM H TOIUIHBHblMH MaTe- 
pwajiaMH (cwcTeMW MexcKJieTOMHOH nepeaaMH BemecTB h 3HeprHH), 
k MexcKjieTOMHOMy CHrHajibHOMy ynpaBjieHHio xapaxTepoM h hhtchchb- 
HOCTbio o6MeHa BemecTB h 3HeprHH b KjieTicax (chctcmh MextKJieTOHHOH 
nepeaaMH HH(J)opMauHH, hjih CHraajibHbie chctcmm). 06e KOMMyHHxa- 
THBHbie CHCTCMH B3aHMOflCHCTBHH OCyiUeCTBJIHIOTCfl COOTBCTCTBCHHO 
c noMombio ymnH3HpyeMbix h cnrHajibHHx MeTa6ojiHTOB (yTHJiH30H0B h 
hh(Jx)Pmohob) . 06a Twna MeTa6ojiHTOB ceKpeTHpyiOTCH h TpaHcnopTwpy- 
lOTCH OT KJieTKH K KJieTKC J1 h6o no KOHT3KTaM (npOCTWe; BHCOKOnpOHH- 
uaeMwc, hjih «mejieBwe»; hcpbhhc cHHancw) hx noBepxHocTeH, jih6o 
C UHpKyjIHpyiOlIXHMH XCHflKOCTJiMH (KpOBb, reMOJIHM(J)a, a TaKXte JIHM(J)a, 
jihkbop) — ryMopajibHO. 

B (JjopMHpoBaHHH cTa 6 HjibHOH uejiocTHOCTH opraHH3Ma npH ero 
B3aHMOOTHOIHCHHSIX C BHCIIIHCH CpeflOH BaXCHOe 3HaneHHe HMeiOT npo- 
ueccw MejKKJieTOHHoro ynpaBjieHHH c noMombio hhiJjopmohob. Cyme- 
CTBeHHO aonOJIHflfl H KOOp^HHHpyfl MexaHH3MH BHyTpHKJICTOWHOrO yn¬ 
paBjieHHH (reHeTHnecKHe, (JjepMeHTaTHBHwe, MeM 6 paHHO-TpaHcnopT- 
Hbie), MexCKJieTOHHbie B3aHM0aeHCTBHfl HanpaBJieHHO H3MCHHJOT C HX 
noMombio — Heo 6 paTHMO nporpaMMHpyiOT (aeTepMHHHpyiOT) hjih 06 - 
paTHMO peryjinpyioT (KOHTpojiHpyioT) — MeTa6ojiH3M OTaejibHbix Kjie- 
TOK B COOTBeTCTBHH C nOTpe 6 HOCTHMH C 3 MHX KJICTOK, TKaHCH, OpraHOB, 
uejioro opraHH3Ma. KpoMe Toro, bo3hhkiuho b KjieTicax noa bjihhhh- 
eM HaaKJieTOMHwx CHrHajiOB MeTa 6 ojiHnecKHe cabhith btophhho npn- 
bojiht k HanpaBjieHHOMy o 6 paTHMOMy h3mohohhio noTOKa yTHJiH3Hpy- 
eMbix BemecTB. B pe3yjibTaTe chctcmh MexcicjieTOMHoro ynpaBjieHHH cne- 
U.H(J)HHeCKH n03HTHBH0 HJIH HeraTHBHO nporpaMMHpyiOT 4 HTOflH(J)- 
(JjepeHUHpoBKy h peryjiHpyioT xcn3HezieaTejibHocTb kjictok (HenocpeacT- 
BeHHO h npn ynacTHH yTHjiH30H0B), onpeaejiaa Heo 6 xoaHMwe ajih opra- 
HH3Ma uejiocTHOCTb h nocTOHHCTBo BHyTpeHHCH cpeabi, ero roMeocra3 
(BepHap, 1865; Kchhoh, 1928). 


Puc. /. MexKJieTOMHhie MexaHH3Mw 
nepeaami BemecTB: 

I — KOHTaKTHbiH. II — ryMopanbHbift; A — 
ayroKpHHHbiH, T1 — napaKpHHHbiM. 9 — 3HAOK- 
Phhhuh; / — ceKpeTopnaa mieTKa, 2 — eocn- 
pMHIIMaiOUlMe KJieTKH: TOMKaMM o6o3Ha'ieHo ceK- 
peTHpycMoe BeuiecTBO 

CymecTByeT HecKOjibKO (JjopM, ypoBHen h MexaHH3MOB o6ecne- 
neHHH MexcKjieTOHHoro ynpaBjieHHH. Mx pa3JiHnaiOT no CTeneHH cneun- 
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KjiemKU 



KpoBomon 



ajiH3au,HH CHCTeM ynpaBjieHHH — (JjopMbi HecneuHaAH3HpoBaHHoro 
h cneu.HajiH3HpoBaHHoro xohtpoaa; pacnpocrpaHeHHocTH (awcTaHT- 
hocth) (J)H3HOjionmecKHx dcIx^cktob cexperapyeMbix CHrHajibHwx Be- 
mecTB — ypoBHM MecTHoro h CHCTeMHoro xohtpoaa, hah ayTO-napa- 
xpMHHwe h SHflOKpHHHwe bahahha (pwc. 1); MexaHM3MaM Me^Kjie- 
tomhoh nepeaaMH cnrHaAbHbix MeTa6ojiHTOB — xoHTaxTHHii h ryMO- 
pajibHbiii. 


HECJIEI^MAJJH3HPOBAHHblfl ME^KKJIET O 7 Hbiff 
KOHTPOJJb 

HecneuHajiH3HpoBaHHbie (JjopMH Me^cKjieTOMHoro ynpaBjieHHsi ae- . 
sTejibHOCTbio KJieTOK peaAH3yiOTCfl Ha pa3Hbix ypoBHAX, c noMombio 
paSJJHMHJMX MexaHH3MOB 3a CHeT CHrHajIbHWX 3(J)(J)eXTOB yTHAH30H0B — 
XCHpHblX XHCAOT, TAI0X03bI, 3MHH0XHCAOT, MOHOHyKJieOTHflOB, HOHOB 

h t.a. Tax, jKHpHbie khcjiotm, nocrynaiomHe, HanpHMep, H3 >khpoboh 

TK3HH HAH H3 nCMCHH B MbIUIU,M, HCIIOAb3yiOTCfl IIOCJieflHHMH He TOAb- 
ko xax toiuihbo, ho b bhcokhx xoHu.eHTpau.Hflx peryjiflTopHO TOPMO- 
3at cxopocTb rjiHxojiH3a, a Taxxce CHHacaiOT 3(Jxt)exTHBHocTb conpa^e- 
HHfl AHXaHHfl H OXHCAHTeAbHOID <J)OC(tX)pHAHpOBaHHfl. r.ni0X03a, TpaHC- 
nopTHpyeMaa H3 neueHH b acnpoByio TxaHb, npeBpamaeTCfl TaM b ah- 
iiham, CTHMyjiHpyeT tahxoah3 h HHra6HpyeT chhtc3 jkhphhx xhcjiot. 
Mohm Ca 2+ , nocrynaiomHe H3 xocrefi hah H3 xHUieuHHxa b Apyrae 
TxaHH, He TOAbxo npHHHMaiOT yuacTHe b opraHHsauHH crpyxTypHOH 
UCAOCTHOCTH TXaHH H ee XJieTOHHHX 3ACMeHTOB, HO H peryjIHpyiOT pa3- 
Hbie CTopoHw xAeTOHHOip MeTa6ojiH3Ma. CexpeTHpyeMHH ncMeHbio 
HAH MHUluaMH TAyTaMaT HCnOAb3yeTCfl B HepBHOii H APyrHX TXaHflX 
xax BHeinnHH peryAATop. OAHaxo b OTHomeHHH orpaHHueHHoro HHCAa 
XAeTOUHMx nonyAAUHH, HanpHMep HexoTopwx *eAe3, yTHAH30Hbi th- 
na rAI0X03bI, aMHHOXHCAOT, HOHOB MOryT AHCf>(|)epeHUHpOBaHHO npn- 
o6peTaTb poAb cneuH<J)HuecxHx bhcuihhx peryAATopoB. Kax npaBHAO, 
6oAee coBepmeHHwe h 3HauHMwe (})opMH MeacxAeTouHoro xohtpoaa pe- 
aAH3yiOTCfl C nOMOLUblO OTo6paHHHX SBOAIOUHeH CneUHaAH3Hp0BaHHHX 
CHTHaAbHUX MeTa60AHTOB, (JjyHXUHH XOTOpWX CBOAATCfl HCXAIOHHTeAbHO 

x nepeAane HH(})opMauHH ot xactxh x xAeTxe. 


HHOOP MO H hi H CnEL[HAJJH3HPOBAHHbIE CHCTEMb! 
MEXKJIETO HHOIO yiJPABJIEHHH 

Pa3Hoo6pa3Hwe cneunaAH3HpoBaHHwe Me*xAeTOMHHe cHraaAb- 
hwc BeuxecTBa (nporpaMMHpyiomHe h peryAflTopHwe) Bue sabhchmq- 
TH OT HX XHMHWeCXOH CTpyXTypbl, MCCTa o6pa30BaHHfl H MeX3HH3Ma 


II 


K/iaccn4)MKai4Mfl mh4>opmohob 


Tun HH(JiopMOHa 

MecTO o6pa30BanMH 

Pacnpocrpa- 

HeHMe 

ACMCTBMH 

OCHOBHOM 

Mexann3M 

nepeAanM 

rHCTOropMOHbl (aMM- 

hu, npocTarjiaanMHbi, 

4>aKTopbi poCTa, peryjia- 
TopHbie nenTMAbi m Ap) 

Pa3AMiHbie icne- 

TO-iHbie nonyAHUMM 
(KaK npaBMAo) 

JlOKaAbHbie 

3(J)Cj)eKTbl 

rio KAeTOlHblM 
KOHTaxTaM, ryMO- 
paAbHbiM (napa- 

KpMHHbIM) 

HenpoMeAMaTopbi m 
H eHpoMOAyjurropbi (aue- 
tmaxoamh, HopaApeHaAHH, 
AO(J)aMHH, y-aMHHOMacriH- 
naa KMCAOTa, HeMponenTM- 
Abi m AP-) 

npecMHarmme- 
CKMe OKOHiaHMB 

HeftpOHOB 

JlOKaAbHbie 
3(J)(J)eKTbl AMC- 
TaHTHO AeiiCTBy- 
IOIUMX HepBHbIX 
MMnyAbCOB 

no CMnanTM- 

4eCKMM KOHTaxTaM 
(HeMpOKpMHHbIM) 

rOpMOHbl (MHCyAHH, 
ropMOH poCTa, 3CTporenbi, 
anAporenbi, xopTnxocre- 
pOMAbl M AP-) 

CneunaAH3npo- 
BaHHbie nonyAHUMM 
3HA0KpMHHblX KAe- 
tok (xax npaBMAo) 

^MCTaHTHbie 

34>()}eKTbl 

TyMOpaAbHblM 

(3HA0KpMHHblM) 

AHnrreAa (cneun^n- 
wecKMe MMMyHorjio6yjw- 

Hbl) 

rina3M0UMTap- 
Hbie AMM(J)OMAHbie 
KAeTKM (MaAbie 

AMM(J>OUMTbl) 

flMCTaHTHbie 

3(})(})eKTbl 

ryMOpaAbHbIM 


nepeaauH mo*ho o6o3HauHTb Ha ochobc npHHuHnHajibHO o6meH hx 
(JjyHKUHH xax «hh(Jx>pmohh» (BemecTBa, nepeaaiomHe MextKjieTou- 
Hyio HH(Jx)pMai;Hio). Hpyrwe o6o3HaueHHH CHiuajibHux MeTafxviHTOB — 
«peryjiHHH», <oproHW». HH^opMOHaM npwcymH cjieayiomHe cboh- 
CTB3, n03B0JIHK>mHe OTJIHHaTb HX OT yTHJIH30H0B H BHyTpHKJieTOH- 
hhx peryjiflTopHHx (JjaxTopoB: hh^opmohm ceKpeTHpyiOTCfl bo BHe- 
KJieTOHHoe npocTpaHCTBO - ; ohh He MoryT 6uTb Hcnojib30BaHM KjieT- 
k3mh b KawecTBe rmacTHMecKoro h DHcprcTHuecKoro MaTepwajia; HH(})op- 
mohm cnoco6Hbi B3aHMoaeHCTBOBaTb c 6e;ncaMH-pei;enTopaMH b pe- 
anipyiomHx KjieTKax, H36HpaTejibHO y3HaioiHHMH, pacuiH^poBHBa 
kmjhmh h nepeBoaamHMH BHeniHHH cwmaji Ha h3hk «co6ctbchho- 
ro» KJieTOMHoro MeTa6ojiH3Ma, h uepe3 nocpeacTBO peuenTopoB Ha- 
npaBjieHHO H3MeH«Tb ero xapaxTep h/hjih HHTeHCHBHOCTb; HH<J)op- 
mohh o6jiaaaiOT Hpe3BbmawHO bhcokoh cneuH<J)HHecKOH 6HOjiorHue- 
CKOH aKTHBHOCTblO, T.e. CnOCC»6HOCTbIO BbI3bIBaTb H36HpaTejIbHbie MHO- 
XCeCTBeHHhie 3(})(t)eKTbI B OHeHb HH3KHX, (J)H3HOJIOrHHeCKHX, KOHpeHTpa- 

UHsix (xaK npaBHjio, 10 _,2 -10 -6 r%, T.e. 10 -,2 -10 -6 Mojib/ji). Heo6- 
xoaHMO noanepKHyTb, mto KaxcawH hh(|)opmoh no cneicrpy <J)H3 ho- 
12 








Puc. 2. ypOBHH, 4»pMhI H Me- 
xaHH3MW sKCTpauejunonapHoro 
cneqHajiH3HpoBaHHoro ynpaB- 
jienHH *H 3 HefleaTe^bHOCTbio 
mieTOK: 

P»i P r > Pm P a — pcuenTopbi MCflMaTO- CmctcmhuA 

POB, ropMOHOB, rMCTOrOpMOHOB M aHTM- ypOBCHh 
reHOB cootbctctbchho; HC, 3C — mm- 
MyHHafl m BHUOKpMHHaa cmctcmm 

JIOrHMeCKHX 3(|xJ)CKTOB yHH- 
KaJieH, XOTfl HCKOTOpbIC 3(J)- 
(J)eKTH pflAa HH(J)OpMOHOB 
MoryT B33HMHO nepexpH- 
BaTbca (AinMapHH, KaMeH- Tmh»o* 
cxaa, 1988). 

B XHBOTHbJX OpraHH3- 
Max cymecrByeT Hecxojibxo 
THnOB HH(J)OpMOHOB, pa3JIH- 
waiomHXcfl no MecTy o6pa30- 
BaHMa, pacnpocTpaHeHHOCTH 
aeiicTBHfl h MexaHH3My 
MexcKJieTOMHoro TpaHcnopTa 

(Ta6n. 1; pnc. 2). 


BhCUIHM H BHjrrpeHHJU 
cpeaa 



rucmozopMOHbi u micaHeGou ypoeenb ynpaejienuu 

MejKKJieronHoe ynpaBJieHnc Ha tk3hcbom ypoBHe ocymecTBJineTCJi 
c noMombio rwcToropMOHOB (TKaneBbix ropMOHOB, hjih naparopMOHOB). 
rHCTOrOpMOHH — XOpOTXOXHBymHe COCjJHHCHHSl, nOSTOMy HX flCHCTBHe 
peajiH3yeTCB no mc^kk^ctowhmm xoHTaxTaM hjih ryMopajibHO b npeaejiax 
6jiH3JiexcamHx xjierox (napaxpHHHO). rHCToropMOHW o6pa3yioTC5i name 
Bcero TKaHeHecnenH(J)HWHo. riaparopMOHbi o6ecnenHBaiOT caMoperyjifl- 
iiwn TKaHCBHx 3JICMCHTOB — hx MeTa6ojiHwecxyio, cexpeTOpHyiO H poc- 
TOByiO aKTHBHOCTH, HX perHOHaJIbHhie HHHepBan.HK) H KpOBOCHa6>KCHHe. 
rHCTOropMOHM HMeioT pa3HOo6pa3Hyio xHMHuccKyio npHpoay: OHH npefl- 
CTaBJieHbl aMHHSMH, npOH3BOflHHMH nOJIHCHOBUX JKHpHbIX KHCJIOT, nOJI- 
HcaxapnaaMH, peryjiflTopHMMH nenTHaaMH h 6ejixaMH. Msbcctho He- 
CKOJibxo coTeH racToropMOHOB pa3jiHMHOH CTpyKTypw. HaHfkviee uinpoxo 
b opraHH3Me npeacraBjieHbi peryjiflTopHbie nenmau. K TKaHCBWM ropMO- 
HaM, B naCTHOCTH, OTHOCflTCfl 6HOreHHbie aMHHbl (rHCTaMHH, CepOTOHHH, 
TpHnTaMHH), renapHH, npocTarjianziHHbi, TpoM6oKcaHbi, jieHxoTpHeHbi, 
Ba30aKTHBHbie KHHHHfcl (6pajIHXHHHH, KajIJIHflHH), HHTepJICHKHHbl, RC- 
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(J)eHCHHH, MecTHwe nojiHnenTHflHue (JjaKTopw pocTa (HHcyaHHonoao6- 
Hue, amwepMHca, 3HaoTe;iHa, HepBOB h ap.). 

BMecTe c tcm Beaymyio pojib b xoopaHHauHH h HHTerpauHH >kh 3- 
HeaeflTe^bHOCTH kjictok, TKaHeii h opraHOB BbmojmaeT iteHTpajiH30BaH- 
hhh annapaT, cJjyHKij.HH KOToporo cocpcaoTOHCHbi Ha chctcmhom ynpaB- 
JICHHH. 

CucmeMbi u,eHmpajiu 30 eaHH 020 ynpaenenuH 

Cneu.HajiH3HpoBaHHbiH annapaT ueHTpajiH30BaHHoro ynpaBaeHHa 
*H3HefleflTejibHOCTbio 6ojibiiiHHCTBa opraHH3MOB npeacTaBjieH HepBHOH, 
SHflOKpHHHOH H HMMyHHOH CHCTCMaMH. K C>6mHM CBOHCTBaM HaHHbJX 
CHCTeM OTHOCflTCH Bbicoxaa cTeneHb cneuHajiH3auHH Ha cHrHajibHbix 
(J)yHKU.HflX H AHCTaHTHOCTb nOCbUiaeMHX HMH CHrHajIOB (npOflBJieHHe 
3(}xJ)CKTOB Ha 6oJIbU10M paCCTOflHHH OT MeCTa (J)OpMHpOBaHH5l). HeCMOTpa 
Ha cymecTBeHHwe pa3JiHHHa b Tonorpa<})HH, MoptJjojiorHH h (t>H3HOJiorHH 
yKa3aHHbix chctcm, MexaHH3MH hx BjinaHHH Ha kjictkh MOryT 6biTb 
CXOflHbIMH HJIM nOJIHOCTbK) COBnaaaTb (CM. HH*e). 

U,eHTpajibHaa HepBHaa CHCTeMa (U.HC). HeHpoMeanaTopbi. 
U.HC HMCeT B paCnOpaxeHHH HCCKOabKO MexaHH3MOB peajIH3HIl.HH CBOHX 
CHrHaJIbHbIX (JjyHKUHH. OflHH H3 HHX, HaHfSojiee paenpoeTpaHeHHHH, 
cneuH(J)HHeH aaa U.HC, oh 3HanHTe;ibHO OTJiHaaeTca ot apyrwx MexaHH3- 
mob MexcKJieTOHHoro ynpaBjieHHa no (J)H3HKO-xHMHHecKOH npnpoae h 
cnoco6aM nepeaaHH cHrHajiOB. 3tot «KJiaccHnecKHH» BapnaHT aeaTeab- 
hocth U.HC 3aKJnoqaeTca b aHCTaHTHOH 6hctpoh nepeaane HepBHwx 
HMnyjibcoB b (})opMe 3jieKTpHHecKoro noTeHUHajia aeiiCTBHa ot Tejia 
HCnpoHOB Baojib 3(Jx|)epeHTHHx axcoHOB k hx OKOHHaHHaM. B npecHHan- 
THnecKHx MeM6paHax ocBo6o^aiOTca KBaHTbi oco6oro THna hhcJiopmo- 
hob — HeiipoMeaHaTopoB (HeHpoTpaHCMHTTepoB), a Taioxe KOMeanaTO- 
POB (HeHpOMOayJiaTOpOB) — KOpOTKOJKHByiUHX, 6HCTpoaeHCTByiOmHX 
coeaHHeHHH; nocaeaHHe B03aeHCTByi0T Ha nocrcHHanTHaecKHe MeM6pa- 
HH 3tJ)Cj)eKT0pHMX KJieTOK. H,aHHbIH MCX3HH3M KOHTpOJia o6o3HaHaiOT KaK 
HMnyjibCHO-MeaHaTopHHH, nocKOJibxy oh coaeTaeT b ce6e aBa B3aHMO- 
CBa3aHHMx cnoco6a nepeaaHH cneu.HajiH3HpoBaHHux cHraajiOB — ajieKT- 
pHHecKyio (HMnyjibCHyio) h xhmhhcckvio (MeanaTopHyio). 3jicktphhc- 
cxaa nepeaana o6ecneaHBaeT BHyTpHKjieToaHyio awcTaHTHyio aocTaBKy 
CHraajia Ha nepn^epHio, xHMHHecxaa — ero HeHpoicpHHHyio Me*KJieTOw- 
Hyio jioKajibHyio nepeaany. TaKHM o6pa30M, AHCTaHTHOCTb aeiiCTBHa 
UHC b aaHHOM BapnaHTe o6ycjioBjieHa oco6eHHOcraMH CTpyxTypbi h 
cbohctb HenpoHa, MOKKJiCTOMHaa ate nepeaana cnmajia ocymecTBjiaeTca 
aepe3 oco6we KjieTOHHHe KOHTaKTw (cnHancw) c noMouxbio jioxajibHo 
aeiicTByiomHx HeiipoMeaHaTopoB. HanpaBjieHHocTb h aHCTaHTHOCTb aea- 
TeabHOCTH U.HC jkcctko CTpyKTypHpoBaHbi. 
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M3BecTHO okojio 100 MeawaxopoB. HanOoaee pacnpocxpaHeHHbie 

H3 HHX - aiteTHJIXOJIHH, HOpaapeHaJIHH, aexJjaMHH, rHCTaMHH, CepOTO- 

HHH, y-aMHHOMaCJI5IHafl KHCJIOTa, BemeCTBa P, Y, HeHpOXCH3HH H MHO- 
rae ap. OyHKUHio HenpoMeaMaxopoB b M03re MoryT BwnoaHflXb h Hccwr- 
HajibHbie BeuxecTBa, npe>xae Bcero rayxaMax h acnapTaT, a xaxjxe tjih- 
uhh. HeHpoTpaHCMHTTepu mojkho paccMaxpHBaTb KaK rHCTOrOpMOHbl, 
H36HpaTe;ibHO BOBJiexaeMbie b hcpbhhh xoHxpoab. 

3HflOKpHHHaa cwcxeMa (3C). FopMOHbi w hx ochobheic cbomctbs. 
3HaoKpHHHa5i cwcxeMa npeacxaBjieHa b jkhboxhom opraHH3Me coBoxyn- 
Hocxbio 3HfloxpwHHwx jxeae3 (;xeae3 BHyxpeHHew cexpeiiHH). 3xh jxe- 
jie3H peajiH3yiox cboh MHOxcecxBeHHwe (fryHxuHH ynpaBaeHHfl ryMopajib- 
ho c noMombio oco6oro xwna hh(|)opmohob — ropMOHOB (hcxhhhwx 
ropMOHOB). 

B opraHH3Me jkhboxhhx cymecxByiox ma xwna ^cjic3 — 3X30X- 
pHHHwe h 3HfloxpHHHwe (Miojuiep, 1830; BepHap, 1855). 3x30xpHHHwe 
*ejie3w (nHmeBapHxejibHue, noxoBbie, cajibHwe h ap.) Bbiaeaaiox ce- 
xex qepe3 HMeiomHeca b hhx BMBOUHbie npoxoxw b nojiocxb xejia hjih Ha 
ero noBepxHocxb (BHeniHaa cexpeima). 3HaoxpHHHbie jxeae3bi He HMeiox 
BMBOflHHX npOXOXOB H BHflejISIIOX Cexpex B XpOBb, JlHM(J)y H X.a. (BHyX- 
peHHAfl, hjih 6a3ajibHaa, cexpeuHa). 3xh jxeae3bi, xax npaBHjio, o})op- 
MHpoBaHH cneuHajiH3npoBaHHWMH nonyjiauHflMH cexpexopHbix xjiexox 
(BpoyH-Cexap, 1889), cneuHiJjHHecxHM cexpexoM xoxopwx ABasHOxca 
ropMOHW (BeiijiHCC, CxapjiHHr, 1902) hjih hx OjiHJxaHiiiHe Ohochhxcxh- 
Mecxne npeainecxBeHHHXH (nporopMOHbi). Tax xax ropMOHW oxaawBaiOT 
MexcxjiexoHHwe bjihhhhh ryMopajibHO, 6e3 HanpaBjiaiouiHx cxpyxxyp, 3C 
Ha3biBaiox flHtJ)tJ)y3HOH (pwxjiOH) CHcxeMoii ynpaBjieHHH. 

ropMOHbl flBJIflIOXCfl 6 HOOpraHHHeCXHMH COCflHHeHHflMH OC 060 IX) 
xnna. Ohh oxjiHHaioxcH ox ocxajibHMX hhiJjopmohob xeM, mxo hx o6pa30- 
BaHHe ocymecxBjiaexcfl cneu.HajiH3HpoBaHHbiMH xjiexxaMH 3HaoxpHHHwx 
xcejie3, a cxa 6 HjibHocxb xhmhhccxoh cxpyxxypw b opraHH3Me iio3bojih- 
ex ocymecxBjiATb aHexaHXHoe B03aeiicxBHe (shziokphhhmh cnoco 6 pery- 
JlflUHH). 

3xh oxjiHHHxejibHbie xapaxxepncxHXH ropMOHOB, oOuienpHHsixbie 
ao nocneaHero BpeMeHH h BnojiHe cnpaBeaaHBwe juin oneHb mhoithx 
ropMOHajibHbix coeaHHeHHH, Hejib3« noHHMaxb a6cojiioxHo, aa h caMa 
xjiaccHiJjHxauHH hhiJjopmohob aajiexo He aOcoaioxHa. Tax, Hexoxopwe 
rHcxoropMOHH (racxaMHH, cepoxoHHH), a xaxjxe HHCXHHHbie ropMOHbi 
(Ba3onpeccHH, oxchxouhh) oaHOBpeMeHHO ABasHOxca HeiipoMeaHaxopa- 
mh. Oxa3ajiocb, mxo 6oabniHHCxBo ropMOHOB 6eaxoBOH h nenxnaHOH 
npHpoaw, b nacxHOCXH HHcyaHH, raioxaroH, xajibuHxoHHH, racxpnH h 
apyrne, npoayuHpyioxcfl He xoabxo cneuHajiH3HpoBaHHHMH 3HaoxpHH- 
hwmh xejie3aMH, ho h HenpoHHMH roaoBHoro M03ra, rae ohh, no-BHan- 
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MOMy, wrpaiOT pojib He chctcmhhx hhiJxipmohob, a HeiipoMeaHaTopoB, 
HeHpOMOayjIflTOpOB H rHCTOropMOHOB. OMeBHflHO, pa3JIHMHUe HH(J)OpMO- 
hm npw uiHpoKOM paccMOTpeHHH o6pa3yiOT HenpepHBHHii paa coeaH- 
HeHHH, B KOTOpOM XapaKTCpHCTHKH pa3HWX rpynn HHCflOpMOHOB MOryT 

b toh hjih hhoh cTeneHH nepexphiBaTbCfl (AuiMapHH, 1985, 1986). 

B cbh3h co CKa3aHHWM caeayeT cneunaabHO ocra HOBHTbc a Ha 
OTJIHMHTejIbHbIX CBOHCTBaX TOpMOHOB. Tax, o6pa30BaHHe TOpMO- 
hob npoHexoflHT b cneu h aa h 3 h po b a hhhx 3haokphh- 
hmx nonyjiauaax k a e t o k . 

1. Cneu,uajiu3upoeaitHbie andoKpuHHbie KJiemKU , T.e. kjictkh, bh- 
nojiHaiomHe Tojibxo (JjyHKUHio npoayxuHH h cexpeuMH ropMOHOB, npea- 
CTaBjieHM b opraHH3Me anHTeaHaabHMMH *ejie3HCTHMH KaeTKaMH pa3- 
Horo 3M6pHOHajibHoro npoHcxoxmeHHa. Taxwe anHTeaHaabHwe o6pa30- 
BaHHa cocTaBjiaiOT noaaBaaiomee (SoabiiiHHCTBO aHaoKpHHHwx )Keae3. 
OaHaico 3HaoKpHHHwe KJieTKH MOryT 6wTb npeacTaBaeHbi h HewpoHaMH, 
TOMHee HeHpoceKpeTopHbiMH KaeTKaMH. Taxwe hchpohh MQ3ra TpaHC- 
(jjopMHpyioT HepBHbie HMnyjibcu b 3HaoKpHHHWH hjih napaKpHHHbiM npo- 
iteccbi, Hcnojib3ya b xaaecTBe TepMHHaabHoro MexaHH3Ma He HMnyabCHO- 
MeaHaTopHHH, a BHyTpwceKpeTopHbiH (cexpeuna b xpoBb ropMOHOB hjih 
naparopMOHOB). XoTa HenpoceKpeTopHue kjictkh He aBjiaiOTca mhcto 
3HaOKpHHHbIMH, 3TH KJICTKH (JjyHKUHOHajIbHO B BHCOKOH CTdlCHH CneUH- 

ajiHsupoBaHbi Ha oco6oh (JiopMe aaHHoro npouecca — HeHpoceKpeuHH. 
CaeayeT oTMeTHTb, mto HeHpoceKpeTopHue HHiJiopMOHbi (okchtoiihh, 
Ba3onpeccHH, rnnoTajiaMHaecKHe pHJiH3HHr-ropMOHW h ap.), BO-nepBwx, 
Hcnoab3yiOTca apyrHMH nonyaauHaMH HeiipoHOB xax HefipoMeaHaTopw 
Han HeHpoMoayaaTopu, bo-btophx, npoayUHpyiOTca KaK MHHopHbie 
KOMnoHeHTbi KacTKaMH paaa BHCuepajibHux opraHOB. 3th noao^eHHa 
cnpaBeaaHBbi h aaa HeKOTopbix ropMOHOB KHuiewHHKa ( Bason htccth- 
HajibHbiH nenTHa, racTpnH h ap.), npoayuHpyeMwx 3HTepou.HTaMH, HMe- 
iouihmh HeiipoaKToaepMajibHoe npoHcxojKaeHHe. Msbccthh TaK>xe cay- 
MaH, Koraa ropMOHbi npoayUHpyiOTca xapanoMHouHTaMH (HaTpHiiypeTH- 
MeCKHH ropMOH, KapaHOaHJUiaTHH) HaH aHM^MJUHTaMH (THM03HHM, TH- 
MOnOOTHHbl). 

2. Ka^abin ropMOH xax chctcmhwh CHmaa npoayUHpyiOT Maine 
Bcero cneuHaaH3HpoBaHHue Ha 3HaoxpHHHOH (JjyHKUHH anKTeanaabHue 
xaeTKH odnoeo THna h jm poacTBeHHwe. Tax, ropMOH pocTa npoayUHpy- 
eTca coMaTOTpo(J)aMH rnno<|)H3a, xopTHKOCTeponaw — xaeTxaMH Kopw 
HaanOMCMHHKOB, TpHHOaTHpOHHH — KaeTK3MH IIIHTOBHaHOH *ejie3bl, 
T.e. OaHOTHnHHMH KaCTKaMH, HMdOIKHMH, KpOMC TOTO, eaHHyiO aOKa- 
aH3au.Hio. BMecTe c tcm mhothc ropMOHbi o6pa3yiOTca 6aH3KHMH no th- 
ny KaeTKaMH, hmciouihmh pa3Hyio aoKaaH3auHio. HanpHMep, aHapore- 
hh npoayUHpyiOTCfl KaeTKaMH ccmchhhkob, hhmhhkob, Kopw HaanoaeM- 
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hhkob; raioxaroH — ct-xa eTxaMH noaaceayaoHHOH *e;ie3w h 3HTepou.H- 
t3mh KHiueMHHKa; HHcyjiHH — /?-xaeTxaMH noaaceayaoHHOH *e;ie3H h 
KJ ieTKaMH jCJIlOHHbIX *ejie3. rio-BUSHMOMy, CymeCTBOBaHHe HCCXOabXHX 
MecT o6pa30BaHHfl ropMOHOB co3aaeT aonoaHHTeabHwe KOMneHcaTopHue 
B03M05KH0CTH B 3C. 

3. rionyjIflUHH 3HflOKpHHHWX KJICTOK npeflCTaBJICHM B OpraHH3- 
Me pa3JiuHHO opeaHU30Ga.HH.biMU cmpyicmypaMU h MoryT (JiopMHpoBaTb 
uejiwH 3naoKpHHHHH opraH (uuHTOBHaHaa ;xeae3a, HaanowewHHK, rnno- 
(J)H3 H ap.), o6pa30BHBaTb OTfle^bHHe BKJIIOMeHHfl B He3HflOKpHHHbie 
>xejie3HCTbie opraHbi (octpobxobhh annapaT noflxejiyaoMHoft jxeae3hj, 
ropMOHnpoayuHpyiomHe crpyxTypbi roHaa — 5xeae3w CMemaHHOH cex- 
peuHH) hjih OTflejiM U,HC (HeHpoaHaoxpHHHwe rpynnw xaeTox rancyra- 
jiaMyca), a Tax;xe 6wTb npeacTaBaeHbi xaeTxaMH, coneTaiomHMH He3H- 
flOKpHHHHe (JjyHKUHH (COKpaTHTCJIbHWe, HMMyHHHe) C 3HaOKpHHHWMH 
(CM. BbILLie). 

BTOpaa OCo6eHHOCTb ropMOHOB — flHCT3HTHOCTb aeilCT- 
b h a. 3Ta xapaKTepwcTHKa topmohob no3BoaaeT, xax npaBHao, otjih- 
M3Tb HX OT flpyrHX HH(J)OpMOHOB. OHa C»6yCJIOBJieHa AJIHTejIbHOCTblO 6 ho- 
JIOrHMeCKOH XH3HH rOpMOHajlbHblX COeaHHCHHH, 3aBHCHMOH OT CKOpOCTH 

hx pacnaaa b opraHH3Me. OaHaxo aaHTeabHOCTb xh3hh topmohob ko- 
jie6jieTCfl b umpoKHx npeaeaax — ot mhothx nacoB ao HecxoabXHx 
MHHyT. ripH 3TOM CKOpOCTH pacnaaa HeKOTOpWX KOpOTKOJKHByLU.HX rop¬ 
MOHOB h thcto ropMOHOB MoryT 6wTb 6jih3kh, hto no3BoaaeT Taxwe cwr- 
HajibHwe coeaHHeHHB h no 3toh xapaxTepncraxe OTHocHTb h k ropMo- 
HaM, h k racToropMOHaM. TaxoBbi, HanpHMep, xaTexoaaMHHM, phjih- 
3HHr-mpMOHbI. 

U,HC H 3C (J)yHKU.HOHHpyiOT B TeCHOH B33HMOCB5I3H, KOTOpafl 
ocymecTBjuieTCfl b pa3JiHHHUx (JjopMax. 06e chctcmm B3aHMHO kohtpo- 
jiwpyiOT apyr apyra. KpoMe Toro, xax y*e OTMenaaocb, HexoTopwe 
HeHpOHH MoryT BbinoaHHTb 3HaOKpHHHyiO (JjyHKUHIO. B CBOK) OHepeab, 
ropMOHM MoryT 6biTb HenpoMeaHaTopaMH, HeiipoMoayaflTopaMH hjih 
hx npeamecTBeHHHKaMH. Topmohm, a Taxace HenpoMeanaTopu oxa3UBa- 
K)T CBOH MHOKCCTBCHHhlC BJIH9HH9 Ha aiJxJieXTOpHbie XJICTXH He TOabXO 
np«Mo, ho h peryjiHpya npoayKUHio thcto ropMOHOB h HexoTopux Hecne- 
UHajiH3HpoBaHHbix (JiaxTopoB Me^xjieTOHHoro ynpaBjieHHA, BOBaexan hx 
b cijjepy CBoero aeHCTBHa. 

HMMyHHan CHCTeMa. AHTHTeaa. CBoeo6pa3Hoe mccto b Meacxae- 
tohhom ynpaBjienHH Ha ypoBHe u.eaoro opraHH3Ma 3aHHMaeT HMMyHHaa 
CHCTeMa, npeaCTaBJieHHaa THMHXO-aHM(J)OHaHbIMH 3JieMeHT3MH (B- H 
T-xaeTxaMH). OHa o6ecneHHBaeT c noMombio ryMopajibHux h xaeTow- 
hmx MexaHH3MOB 3amHTy opraHH3Ma ot qy*epoaHwx 6eaxoB — aHTHre- 
hob. AHTHTeaa (HMMyHorao6yaHHbi) moxho paccMaTpHBaTb xax «o6pam- 
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Hue» UhUpOpMOHbl, CeKperapyeMHe B-JIHM(})OUHTaMH B KpOBb B OTBeT 
Ha noHBjieHHe b opraHH3Me aHTHreHOB. B otjihwhc ot Apyrax hhc|x>pmo- 
hob aHTHTC/ia cneuH(J)HwecKH B3aHMOACHCTByiOT He c peuenTopaMH mie- 
TOK, a C UHpxyjIHpyiOmHMH B KpOBH HJIH (JjHKCHpOBaHHHMH Ha nOBepX- 
hocth KjieTOK aHTHreHaMH, HeHTpajiH3y« hx. AHTHreHbi *e, nonaAan 
b opraHH3M, H36HpaTe;ibHo B3aHMOAeiicTByiOT c peuenTopaMH onpeAe- 
jieHHbix kjiohob jihm(J)ouhtob, HHAyunpya hx npojiH(})epai;HK) H npo- 
AyKUHio cneu.H(J)HqecKHx aHTHTeji. KojiHwecTBeHHasi cropoHa HMMyH- 
Horo OTBeTa 33 bhcht ot psma ropMOHOB, peryjiHpyiomHX MopcJxxJjyHK- 
UHOHaTTbHOe COCTOHHHe THMHKO-JIHM(J)OHAHOH CHCTCMW. THMyC KpOMe 

Toro npeACTaBjmeT co 6 oh SHAOKpHHHyio xce;ie3y, npoAyu.Hpyiomyio co6- 
CTBeHHbie ropMOHbi. riocjieAHHe kojimmcctbchho bjihhiot Ha AHtJxfcepeH- 
AHpOBKy H CBOHCTBa T-JIMMCjxmMTOB, a TaKXCC Ha HeKOTOpbie HeHMMyH- 
Hbie npoueccu. 

TaxHM o6pa30M, HMMyHHaa cwcTeMa, xax h U.HC, — He tojibko 
o5beKT ACHCTBHfl ropMOHOB, HO H HX (J)H3HOJIOITmeCKHH npOAyUeHT. 


T1PE//MET M 3A/I AW H 3H//0KPMH0JI01MM 

3HAOKpHHHa*i CHCTeMa 33HHMaeT OAHO H3 UCHTpajIbHblX MCCT B 
cneuHajiH3HpoBaHHOM ynpaBjieHHH pa3/iH l iHtJMH npoueccaMH >kh3hc- 
AeflTejibHOCTH Ha ypoBHe uejioro opraHH3Ma. 3Ta CHCTeMa c noMombio 
npoAyuHpyeMux eio topmohob HenocpeACTBeHHO, a Taxxce npn yqacTHH 
Apyrax CHCTeM ynpaBjieHHH moiaho h pa3HOHanpaBJieHHO AeiicTByeT 
Ha MCTa60JIH3M, (t)H3HOJIOTHIO H MOpcJxVIOrHIO CaMblX paSJIMMHWX KJie- 
tok, TxaHen h opraHOB. IflpM stom ropMOHw OKaswBaiOT cymecTBeH- 
Hoe, nopoH pemaiomee bjihhhhc Ha Bee c^yHAaMeHTajibHwe xcH3HeHHue 
npoueccbi. 

ropMOHH onpeAejifliOT HHTeHCHBHOCTb cHHTe3a 6ejiKa h J3.HK, 
pa3Mepbl KJieTOK, HX MHTOTHAeCKyiO 3KTHBHOCTb H, CJieAOBaTeJIbHO, poc- 
TOBbie npou.eccbi; AHtfxjiepeHii.HajibHyio axTHBHOCTb reHOB, (JxipMHpoBa- 
Hne KJiCTOMHoro (JjeHOTHna, h, xax cjieACTBwe, AH(jx|)epeHuiHpoBKy KjieTOK 
h TKaHeii, pa3BHTHe opraHH3Ma; cJxipMHpoBaHHe nona h pa3MHOxeHHe; 
pasHHe (JxipMH aAanTauHH h noAAepxcaHHe roMeocTa3a; noBeAeHHe h 
paccyAOMHyio AejrrejibHOCTb. HapymeHHe Toro hjih hhoto 3BeHa 3 haok- 
pHHHOH CMCTCMH MO>KCT 3HaAHTejIbHO H3MCHHTb HOpMajIbHOC TCWCHHe 
Bcex 3 thx npopeccoB, npHBOA» k rjiy6oKow namroniH, qacTO He cobmc-- 
CTHMOH C JKH3HbK). 

H3yweHHeM 3C, topmohob h hx 3(Jxt)eKTOB saHHMaeTCsi shaokph- 

HOJIOTHH. IloCKOJIbKy TOpMOHbl 3aKOHOMCpHO BOBJieKaiOT B peajIH3aU,HJO 
CBOHX 3(J)(J)eKTOB P^A HeiDpMOHajIbHWX HH(})OpMOHOB, TO H OHH HBJIHIOT- 
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Cfl npeflMeTOM COBpeMCHHOH 3HaOKpHHOJIOrHH. B CBH3H C 3THM HMeiOT- 
ca BecKHe ocHOBaHHB paccMaTpHBaTb coepeMennyfo 3HdoicpuHOJioeuio 
kcik (pyHdaMeHmajibHyio nayKy o zyMopcuibuo deucrnoyfou^ux im&op- 
MOHQX u o6w,ux npuHU,unax eyMopajibnou Koopdunanuu (pyHKu,uu mie- 
moK u u,ejioeo opeauu3Ma. Ilo-BHflHMOMy, mojkho CMHTaTb npaBOMOM- 
HblM o603HaMeHMe HayKH KaK «HeHp0HMMyH03Ha0KpHH0a0rHa», HJIH 
«HH(l)opMOHOJiorHfl». OaHaxo caeayeT noMHHTb, mto raaBHwe ofrbexTbi 
HayKH — 3HflOKpHHHbie XeJie3H, HCTHHHhie rOpMOHbl H HX CHCTCMHbie 
3(J)Ct)eKTH. 

MCKJIIOHHTejIbHafl pOJIb 3C B KOOpaHHaitHH OCHOBHbIX npoueccoB 
*H3HeaeflTejibHOCTH o6ycjiOBJiHBaeT saaauw h 3HaaeHHe 9HdoicpuHOJio- 
euu kcik eaxcneuiueu 6uojiozimecKOu nayxu. OaHaxo paccrpoHCTBa 3Haox- 
Phhhhx (J)yHKUHH 3aHHMaiOT 3HawHTejibHoe MeCTo b naTOJioraH HejiOBe- 
xa. B CBS3H c 3thm dhidoKpuHOJimiw — odna U3 ompacneu KJiuHunecKou 
Medui^uHbi. KjiHHHMecxaa 3Haox pH HOJiorH a pa3pa6aTHBaeT He TOJibKO 
npo6jieMw nepBHHHoii naTOjiorHH *eae3 BHyTpeHHeH cexpeuHH — an~ 
a6eT, THpeoTOKCHK03, aaflHCOHOBa 6oae3Hb, rnno(})H3apHbie 3a6oaeBa- 
HHa h ap., ho h Bonpocbi naToreHe3a, a Tax>xe ropMOHaabHoro aene- 
HHa MHOJxecTBa HeaHflOKpHHHwx 6ojie3HeH — K0JijiareH030B, ajuieprame- 
ckhx 3a6ojieBaHHH, HexoTopwx onyxoaeii, aTepocxaepo3a, rHHeKoaorH- 
wecKHx h ypojiorHHecKHx 3a6oaeBaHHH, aHCTpocJjHH, uioxa, oxcoroB h T.a. 
3HflOKpHHOJioraa co3aaeT TeopeTHaecxHe ochobh aaa uiHpoxoro npHMe- 
HeHHa xoHTpaitenTHBHbix (np0THB03aaaT0HHwx) npenapaTOB. Ilpeayn- 
pe^aeHHe 6epeMeHHOCTH — BaacHeHiuaa counaabHaa npo6aeMa coBpe- 
MeHHOCTH. 

3HaoKpHHOJioraa nrpaeT 3HaaHTeabHyio pojib b meopuu u npciK- 
muxe pa3jiimHbix ompacneu xuGomuoGodcmGa — cxoTOBoaCTBe, xpoan- 
xoBoacTBe, nyuiHOM 3BepoBoacTBe, riTHueBoacTBe h pw6oBoacTBe. 

TaxHM o6pa30M, 3HaoKpnHoaorHa — (JjyHaaMeHTaabHaa 6HoaorH- 
wecxaa HayKa, HMeiomaa orpoMHoe npaxTHaecKoe 3HayeHHe h paa caMo- 
CToaTejibHwx HayMHO-npHxaaaHHx oTBeTBaeHHH. 



rjlABA 2 


OBIIjHE nPEfljCTABJ1EHH3 

O CTPYKTyPHO-&YHKL[HOHAJIbHOH 

OPTAHM3ALIMM 3HfiOKPHHHOH CMCTEMbI 

3H JJOKPMH H hlE 2KEJ1E3M M MX rOPMOHbl 

SHflOKpHHHaa cwcreMa npeacTaBjieHa b opraHH3Me 6ojibuiHHCTBa 
n03B0H0MHbIX CJieayiOmHMM 3HXlOKpHHHbIMH >KeJie3aMH (pMC. 3). 



Puc. 3. HnaBUbie aHaoKpwHHbie >Kejie3bi h ceKpcTHpyeMbie hmh ropMOHw 
iio3BOHomibix (no rpo/iJiMany, 1969. c H3MeHenHflMH) 
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IlojiOBbie xejie3bi (roHaabi) — y MAeKorarraiomHx napHwe opra- 
hh CMemaHHOH C£Kpeipm, o6pa3yK>mne Hapsmy c nojiOBHMH KjieTKaMH 
(BHemnsa cexpeiiHa) noAOBbie ropMOHu (BHyTpeHHHH ceKpeunn). 

CeMeHHUtcu, ujiu mecmwcyjibi (testes, orchis, didimis) — MyxccKne 
roHaau, pacnoAoxceHHue y nojiOBOspejiwx MjieKonHTaiomHx BHe 6pioiii- 
HOH IIOJIOCTH, B MOUIOHKe, H HMdOQtfie flOJIbMaTOe CTpOeHHe (pHC. 4). 
B AOAbKax HaxoflMTes ceMCHHNe KaHajibuw, b kotopwx ocymecTB jih£tch 
cnepMaToreHe3. TopMOHnpoay unpy ioiummu KjieTxaMH ceMeHHHKOB hb- 
jisiotcsj HHTepcTHu.HajibHhie KjieTKH JleHflHra, pacnoAOxceHHbie Mexcay 
ceMeHHHMH KaHajibi;aMH. B hhx o6pa3yeTC» r/iaBHhiH Myxccxofi no- 
jioboh ropMOH (aHAporeH) — TecrocTepoH, peryjmpyiomHH penpoayx- 
THBHbie 4>yHKU.MH B Opi'3KM3Me CaMU.a, a Taxxce HeaKTMBHhie COeflHHM- 

Hea aHAporeHHoro psiaa — aHapocreHaHOH, aerHApoaimaHApocTepoH m 
H e6o/ibmoe ko/ihmcctbo xcchckhx no/iOBbix ropMOHOB — aerporeHOB h 
nporecTHHOB. B apyrax ropMOHnpoayunpyiomHx KjieTxax — KjieTxax 

CepTOJIH - CHHTe3HpyJOTCH HHrn6MH (^OJUIHKyjIOCTaTHH), HHrH6Hpy- 

ioiahh cnepMaTo- 
reHe3, a y 3 m6pho- 
HOB — 4>aKTOp pe- 
rpeccHM Miojuie- 

pOBMX KaHaJIOB 

(<DPMK). 


Puc. 4. rionepeM- 
hhh pa3pe3 ceMeH- • 
HHKa: 

1 — ccmchhom Kaxajieu, 

2 - MHTCpCTMUMajIbHbie 

kjictkm JleMflHra, 3 — 

cnepMaTOUMT I nopsvtKa, 

4 — cnepMaToroHMM, 

5 — cnepMaTOUMT II no- 
psi.lKa, 6 — cnepMaT030- 
Mfl, 7 — mieTKa CcpTO/iM, 

8 — K/icTKa o6ojiomkm ce- 
MCMHMKa 



SfuHHUKu (ovaria, oophoron) — xceHCKHe roHaabi, pacnojioxceHHhie 
BHyTpH 6pk)uihoh iiojiocth, y NuieKonHTaiomHx — Ha ypoBHe Bxoaa 
B MaJIMH Ta3 (pHC. 5). y IITHU HMCCTCH TOJIbKO OflHH JieBblH HHVIHHK, 
npaBbiH — pyflHMeHTapeH. BHyTpHceicpeTopHaji wacTb HHviHHKa npea- 
CTaBjieHa (JxwuiHKyjiaMH, xccatumh TeaaMH, a Taxxce HHTepcTmj.HajibHOH 
TxaHbio. B (JjoJuiHKyaax o6pa3yiOTCH r/iaBHbie xcchckhc no/iOBbie ropMO- 
Hbi — acTporeHH (acTpaanoa, acrpoH), o6yoiOBJiHBaiomHe (JjopMHpoBa- 
HHe btophmhmx xcchckhx noaoBbix npn3HaKOB, h HHra6HH, peryaHpyio- 
mHH (}x5JuiHKyAoreHe3. B xcearax Teaax cHHTe3HpyioTCH ropMOHbi 6epe- 
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Pttc. 5. CrpyKTypa flw^HHKa M/ieKonHTaiomHX: 

/ — HapyiKHaH 060/10HK3 c|)ojiJiMKyjia, II — BxyrpexHsisi o6ojio>4Ka (pojumKyna. Ill — rpaHy/ie3Ha» 
TKaHb, IV — ^o/uiMKyjiapHaa acMflKocTb; I — cjjopMMpyioinMMCs npMMop/iMa/ibHbiM 4>o.onHKy-n. 
2 — npMMopflMaJibHbiii cJjo^LfiMKyji, 3 — pacryuiMM c))oJi/iMKyji, 4 — BC3MKy/i»pxb<e <})ojijiMKyjibi. 
5 — spe/ibiM c)>oyi7iMKyji (rpaacfjoB ny3bipek), 6 — nojiocTb cJjoii.iMKyia, 7 — aimexocxasi HoMKa. 
8 — aTpeTMMecKMM (|)ojuiHKya, 9 — CBewee ace/iToe Tejio, 10 — 3pejioe ace/iToe Te/io, II — 
m hbo/iiom pyiomee ateaToe Tejio, 12 — MXTepcTxuxaJibxaa TKaHb, 13 — KpoBcxocitbix cocya, 14 — 
CTpoMa, 15 — 3apoflbiuieBbix anxTe/iMM, 16 — siMuemieTKa 


MeHHOCTH nporecTHHbi (recTareHbi) h ropMOH poflOB pejiaxcHH, CTpowajib- 
HblX KJieTKaX — TeCTOCTepOH H OPMK, T0pM03HIUHH y 3m6pHOHOB (})OJI- 
jiHKyjioreHe3. 

Haa,no>ie«iHHKM (glandulae suprarenales) — napHbin opraH, pac- 
nojio^ceHHbiH y bmcihhx no3BOHOHHbix b6jih3h BepxHero nojuoca non- 
KH, BKJIIOMaCT flBe CaMOCTOHTeJIbHbie SHflOKpHHHbie )Kejie3bi: Kopy h 
M 03roBoii cjioh. y xpnmeBbix pbi6 3 th flBe tk3hh MoptbojionmecKH pa3- 
o6meHbi. 

Kopa HadnonenHUKoe, adpencuioeasi Kopa, hjih unmeppeHOJimasi 
mKOHb (substantia corticalis) — y 6ojibiunHCTBa no3BOHOMHhix Hapyx- 
hmh cjioh opraHa, coctohiuhh h 3 Tpex 30 h: nosepxHOCTHOH — Kjiy6oMKO- 
boh (zona glomerulosa), cpeaHCH — nynKOBOH (zona fasciculata) h 
BH yTpeHHeH — ceTnaiOH (zona reticularis) (pwc. 6). Kopa HaflnoneMHH- 
kob cexperapyeT KopTHKocxepoHflbi: ajibflocrepoH, o6pa3yiomHHCH b Kjiy- 
6 ohkoboh 30He, kopthsoji — b nynKOBOH 30He h oTnacTH b cemaTOH, 
KOpTHKOCTepOH — B nyMKOBOH H OTM3CTH KJiy6oMKOBOH 30He. IlepBblH 
H3 hhx — peryjisiTop o6MeHa Na + , K + , a xaKace 3KCKpeu.nn H + ; flBa 
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Puc. 7. MmcpocTpyKTypa noa*ce;iyaoMHOH »ceae3w: 

/ — ocTpoBOK Jlanrepranca, 2 — a-ioicTKM, 3 — A-mieTKM, 4 — /S-iuictkm, 5 — auMH03iiasi TKaiib 

flpyrax — peryjiflTopbi o6MeHa yraeBoaoB h 6cjikob, npuHUMaiomne 
yMacrae b HHTerpauHH npopeccoB HecneuH(})HMecKoft aaanTauHH opra- 
HH3M3. B CeTMaTOH 30He KOpbl HaflnOMeMHHKOB o6pa3yiOTC5I Taxxce HeKO- 
Topbie coeflHHeHHH aHflporeHHoro p»aa (aHapocreHanoH, 11-OKCwaHflpo- 
CTeHflHOH 1 , aapeHOcrepoH, aeraapoanHaHapocTepoH h ero cyawJjaT). 3ra 
coeflHHeHHH caMH no ce6e 6HoaoraMecKH HeaKTHBHbi, ho cnocobHH npe- 
BpaiqaTbCfl Ha nepmJjepHH b aKTHBHbie (fcopMbi MyjKCKHx noaoBbix ropMO- 
hob (aHflporeHOB). V HexoTopbix bh^ob MjiexonHTaiomHX b stow ace 30He 
Kopbi MoryT o6pa30BbiBaTbCfl h acTporeHbi. 

TxaHb aapeHaaoBoft xopbi mojkct 6biTb pacnoaoxceHa m bhc Haano- 
MCMHHKOB, B BHa.e HefXWIblllHX OCTpOBKOB, JI0KajlH30BaHHbIX B OKOJIOnO- 
MeMHOH JKwpoBOM xjieTMaTKe, Ha noBepxHOcra 6pioiiiHHbi h t. a. Taxaa 
TKaHb Ha3bIBaeTCH 3KTOnnpOBaHHOH. 

Mo3zo6ou cjiou HadnoneHHUKOG (substantia medularis) — BHyT- 
peHHHH nacTb opraHa, cocroHmaH H3 xpoMatJxJjHHHoft TxaHH. B Heft 
o6pa3yioTCH KaTexojiaMHHbi (aapeHajiHH, HopaapeHajiHH), oraocamHecfl 
k rpynne topmohohaob. KaTexojiaMHHbi HrpaiOT BaxcHyio pojib b kohtpo- 
jie yrjieBOflHoro h xcHpoBoro o6mchob, peryjiHUHH aeaTeabHOcra cepaeu- 
HO-cocyaHCToft CHCTeMbi, (JjyHKUHH raaaKoft MycxyaaTypbi, CBepTbiBaHHH 
xpoBH, Mo6HjiH3an.HH «ocTpbix» aaanTHBHbix peaxuHft opraHH3Ma. flpo- 


1 Ilo coBpeMeHHOH HOMeHK/iaType cneqyeT nucaTb «mapoKCn-». ho nocKOJibKy 
B 3HflOKpMHOJIOrH4eCKOM M MeflMUMHCKOM JlMTCpaType npMHHT TepMMH «OKCM-», 3flCCb MbI 
6yaeM npMjiep>KMBaTbCfl 3Toro ua3BaHM». 
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AyuwpyiomaH KaTexojiaMHHbi xpoMac}xJ)HHHaji TxaHb HHpoaxTOAepMaAb- 
Horo npoHcxoxfleHHH hmcctch TaKxce h b o6jiacTH HexoTopbix CHMnaTH- 
uecKHx ramviHeB h naparanr/iHeB. 

IloAxejiyAOMHafl asejiesa (pancreas) — HenapHbiii opraH CMernaH- 
hoh ceKpeiiHH, pacnojioxeHHWH b 6pioiiiHoii nojiocTM cjieBa, noa aceAyA- 
kom (pnc. 7). Ee 3K30KpHHHa» nacTb npeACTaBjieHa aijHH03Hoii (3 hmo- 
reHHon) TKaHbio, SHAOKpHHHaa nacTb — ocrpoBKaMH JIaHrepraHca, 
cjiOMHbiM BHyTpnceKpeTopHbiM annapaTOM, coctohiahm H 3 OBajibHbix 
CKonAeHHH KjieTOK pa3Horo rana. B a-KJieTKax o6pa3yeTC» ropMOH rjno- 
xaroH — peryAHTop yrneBOAHoro h xcnpoBoro o6MeHa (oh o6pa3yeTCH 
Taioxe b aceAyAOMHO-KHiiienHOM TpaxTe), b /?-KjieTKax — HHcyAHH .— 
peryAHTop yrAeBOAHoro, 6eAKOBoro h acnpoBoro MeTa6oAH3Ma. B Ae(})H- 
HHTHBHbix (D) KAeTKax, no-BHAHMOMy, CHHTe3HpyioTCH Tpn ropMOHa — 
coMaTocraTHH, naHKpearacTpHH h cexpeTHH. CoMaTocraTHH — ropMOH, 
KOHTpoAHpyiomHH ceKpeunio TAiOKaroHa, HHcyAHHa, a Taxxce p»Aa Apy- 
rnx ropMOHOB. IlaHKpearacTpHH — peryAHTop khcaoh cexpeixHH aceAy- 
AOmhhx )KeAe3. AHaAoranHbiH ropMOH (racTpwH) cexpeTHpyeTCH b xce- 
AyAKe. CexpeTHH — CTHMyAHTop noA^eAyAOHHoii 3K30 kphhhoh cexpe- 
h.hh, o6pa3yeTca h b BepxHHx otacaax TOHKoro KHiuenHHKa. V nrau 
o6HapyxceH Taioxe oco6biii naHKpeaTHMecxHH nenTHA (APP), coneTaio- 
LUHH CBOHCTBa raCTpHHa H COMaTOCTaTHHa. 

LU,HTOBHAHafl xeAe3a (glandula thyroidea) — HenapHbiii opraH 
y MAexonHTaiomHx, pacnoAoaceHHbiH b cpeAHeii o6AacTH mew, noA rop- 
TaHblO, H HMeiOLUMH (})OpMy LUHTa HAH nOAKOBbl (pHC. 8). Mop(})0<l)yHK- 



Puc. 8. CTpyKTypa iuhtobhahoh xejie3bi. A — MaxpocTpyicrypa iuhtobhahoh 
ace;ie3bi pa3JiHMHbix no3BOHOMHwx; E — MHxpocTpyKTypa 4)OJuiHKy/iOB iuhto- 
bhahoh »ceAe3bi (b coctohhhh rmiotJjyHKLiHH): 


I — (Jio/i/imcy/i, 2 — (JmanitKyjivipMbiH annTe.nnM, .? — no/iocTi. 3anojiHeHHasi kojijiomaom 
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UHOH&nbHwe eflHHHixbi ?Kejie3bi — (JjoJuiHicyjibi. B nnaBHbix, (fcojuiHKy- 
jinpHbix, KjieTxax >xe;ie3bi o6pa3yiOTCH asa ropMOHa: thpokchh h tphhozj- 
tmpohhh, HrpaiomHe Ba^Hyio poJib b pery/muHH npoueccoB 3Heproo6Me- 
Ha, CMHTC3a 6e/iKa, an(}x})epeHu.npoBKe TKaHeft, pa3BHTiw h pocTe opra- 
HH3Ma. B oco6bix KjiCTKax JKejie3bi (C-KjieTKax, hjih napa^ojuiHKyjuiHp- 
hhx KjieTxax), KOTopbie y paaa bhaob jkhbothmx pacnojioaceHbi OTjiejibHO 
ot ihhtobhahoh jKejie3bi (y/ibTHMo6paHXHajibHbie Te;ibii.a), o6pa3yeTCH 
eme oahh ropMOH, peryjmpyiomHH o6mch xajibuHa h <j)oc<j)opa, — xajib- 

PHTOHHH. 



Puc. 9. PacrianoHceHHe napaTHpeOHAHbix utenes y 
qeaoBexa: 

/ — rjioTKa, 2 — lUMTOBMAxasi xcejieaa, 3 — napaTMpeoxaxbie 
Jtce/ic3bi. 4 — Tpaxes, 5 — nxiueBOA, 6 — xmxhbb uiMTOBMuxasi 
apTcpus 


Puc. 10. CTpyKTypHbie aneMeHxw rano(J)H3a. A — 
ocHOBHue aHaTOMH^ecKHe qacxH; B — racxocxpyicxypa 
nepeAHefi aojih: 

I — nepcflHss aoam. 2 — rMiio4)M3apnas me/ib, 3 — cpe/pms aoas, 
4 — 33AHSS aoas, 5 — cpeaxxxoe B03BbtuiexMe, 6 — rxnoTaJiaMyc, 
7 — TpeTMM M03roBoii ace.nyno»ieK. 8 — ryfiepa/ibxas MacTb nepezuieii 
AO/ih, 0 — Kancy/ia, 10 — KpoBexocxbie cocyflbi, II — xpoMoc}>o6xbie 
KJieTKM. 12 - 303MX04>MJIbXble KJieTKM, 13 - 6a30({)MJ1bXbie KJICTKX 



OKOJioiUHTOBMAHbie xejieaid (glandulae parathyroideae) — He- 
6 ojibiiiHe «eAe 3 HCTbie o 6 pa 30 BaHHH b kojimmcctbc a»yx hjih qeTbipex, 
pacnojio^KeHHbie Ha noBepxHOCTH hjih b Tojime uiktobhahoh xce;ie3bi 
(pHC. 9). Ohh Bbipa 6 aTbiBaiOT napaTropMOH (napaTHpHH) — peryjurrop 
KajibuneBoro h (JjoaJjopHoro o 6 mchob, o 6 pa 3 yiomHHCfl b nnaBHbix nojiHro- 
HajibHbix KjieTxax xcejie3bi. 
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THMyc, bmjiomK oeafl, mjim 3061-sa. h, 3Kejie3a (glandula thymus) — 
HenapHbifl jiHM(})OHflHO-acefle3HCTbiH opraH, pacnojioateHHbiH y Mjiexonn- 
Taiomwx 3arpyflHHHO, b bcpxhcm oTflejie nepeflHero cpeflocTeHHH, 3HauH- 
TejIbHO HHBOJIIOHpylOmHH K MOMCHTy nOJlOBOrO C03 pCBaHH H. Hapflfly 
c TeM, vito THMyc — npoflyueHT T-kjictok jiHM(})OHflHoro pjifla, otbctct- 
BeHHblX 3a KJieTOMHblH HMMyHHTCT H peryflHHHIO cepojionmecxoro HMMy- 
HHTeTa, oh HBjineTCH Taxace anaoKpHHHOH ace;ie30H, b kotopoh o6pa3y- 

lOTCH ropMOHbl THM03HHM H THMOnOSTHHbl — XHMHVICCKHC CTHMyjIHTOpbl 
HMMyHHbIX H pOCTOBbIX npOIXeCCOB. 3HflOXpHHHaH (JjyHKHHH THMyca H3y- 
ueHa Heno/iHO. 

rnno4)I13, HHXHMH M03r0B0H npHflaTOK, MJIH nHTyHTapHasi acejie- 
3a (hypophisis cerebri, glandula pituitaris) — aioacHwii 3HfloxpHHHbiH 
opraH, pacnojK»xeHHbiH b ocHOBaHHH uepena b TypeuxoM cezyie ochobhoh 
KOCTH H aHaTOMHUeCKH CBH3aHHbIH HOJKKOH C flHOM TpeTberO M03r0B0r0 
acejiyflowxa npoMeacyTOUHoro M03ra. Oh coctoht m3 Tpex flo/ieii: nepe- 
flHeii, cpeflHeii h saflHen (pnc. 10). nepeflHHH h cpeflHHH aojih o5beaHHJi- 
iotch nofl H33BaHHeM afleHoranoct)H3, a 3aflHflH aojih Ha3biBaeTC» Heftpo- 
rHiro(J)H30M. K HeHporano(})H3y othocht Taioxe cpeflHHHoe B03BbimeHHe 
(MeaHajibHaH smhhchixhh ), pacnojioaceHHoe Ha rpaHHne Meatfly afleHorn- 
no(})H30M h ranoTajiaMycoM npoMeacyTOUHoro Mosra 1 . 

TTepednsisi dojisi (pars anterior) — nojiHMop(})Haa 3Hfl0xpHHHaa 
ace;ie3a, cocTonman H3 (JjyHKUHOHajibHO h crrpyKTypHO pa3JiHWHbix 6a- 
30(})HJIbHbIX, 303HH0(J)HJIbHbIX H XpOMO(J)o6HbIX XJieTOX. EojIbUiaJI MaCTb 
ropMOHOB nepeflHero rHno4>H3a BbinojiHaeT pojib cneiXH(})HMecxHx pery- 
jiHTopoB flpyrax (nepHiJjepHuecKHx) 3HfloxpHHHbix acejie3. 3to Tax Ha- 
3biBaeMbie «TponHbie» ropMOHbi nino<l)H3a: aflpeHoxopTHxoTponHbiH rop- 
MOH (AKTD, HJ1H XOpTHXOTponHH, o6pa3yeTCJI B 6a30(})HJIbHbIX XJieTXax 
(xopTHxoTpo(})ax), 3to rjiaBHbiH CTHMyflHTop xopw HaflnOHeMHHXOB; JIIO- 
TeHHH3HpyK>mHH TOpMOH (JID, HJIH JIIOTpOnHH, HJIH IX)pMOH, CTHMyjIH- 
pyiomHii HHTepcTHUHajibHbie xjieTXH roHafl (TCHK), — roHaflOTponHH, 
npoflyuHpyeMbiH oco6hmh 6a30(J)HjibHbiMH xjieTxaMH (roHaflOTpotfca- 
mh), h rjiaBHbiii peryjiHTop 6HOCHHTe3a noflOBbix topmohob b Myaccxwx 
h aceHCXHx roHaflax, a Taxace CTHMyjiHTop pocra h C03peBaHHH (Jjojijih- 
xyjiOB, OByflauHH h o6pa30BaHna h <J)yHxu,noHHpoBaHH5i acejiToro Tefla 
B SLHMHHXax; (})OflJlHXyflOCTHMyflHpyiOmHH ropMOH (CDCD, HflH (Jjojuiht- 
ponHH, o6pa3yeMWH 6a30<})HJibHbiMH roHaflOTpoifraMH h cchch6hjih3h- 
pyiouiHH (J)OJiflHxyjibi h xjictxh JleiinHra x fleHCTBHio Jir, a Taxate 
CTHMyflHpyiomHH cnepMaToreHe3; THpeoTponHbiH ropMOH (TTD, hjih 
THpeOTpOnHH, 06pa3yeMbIH OCo6bIMH 6a30(£)HJIbHbIMH THpeOTpOtJjHblMH 


1 3aecb npMneaeHa oana m 3 cymecrByioiuMx KjiaccncJ)MKaunM aHaTOMMMecKMx 
OTflejioB rnno(J)M3a, no-BnanMOMy, Han6ojiee npocTan. 
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KjieTKaMH, — rjiaBHMH peryjiaTop 6HocHHTe3a h cexpeiiHH topmohob 
mHTOBHflHOH >xejie3w. 

B nocjiezjHHe roflbi HaxonmiHCb ziaHHhie, no3BOJiaiomHe otho- 
CHTb k rpynne TponHbix topmohob ropMOH pocra, hjih coMaTOTponHH 
(CTD, CHHTe3HpyeMbiii cneuHajibHUMH apH,ao(i)HjibHhiMH coMaTOT- 
pOCj)HbIMH KjieTKaMH (Majlhie 303HH0(J)HJIbl). CTT — Ba>KHeHUIHH CTH- 
MyjiHTop /iHHeHHoro pocra opraHH3Ma h chhtc3A 6ejixa b xzieTxax (aHa- 
6o/iHMecKHe nponeccbi), a Taxace oSpasoBaHHa rjnoxo3bi h pacnaaa >kh- 
poB, oh ocymecTBJiaeT no xpaHHeii Mepe nacTb cbohx 3(JxJ)eKT0B onocpe- 
flOBaHHO, nepe3 ycHJieHHe cexpenHH neneHbio h, bo3mojxho, flpyraMH 
opraHaMH com atomczih hob . HexoTopbie 3(JxJ)eKTbi CTr onocpeziyiOTca 
THMyCOM. 

FIomhmo TponHbix topmohob b nepeflHen aojie rnno(})H3a o6pa3y- 
IOTCH H ropMOHbl, BbinO/IHHIOmHe CaMOCTOHTejIbHyiO (JjyHKUHIO, aHa- 
jionmHyio (JjyHKUHHM ropMOHOB apyrax acejie3. K tokhm ropMOHaM ot- 
hochtcs: npojiaxTHH, min jiaKToreHHbiii ropMOH, hjih no Hecxojibxo yc- 
TapeBnieH HOMemcjiaType jnoreoTponHbiH ropMOH (JITD, o6pa3ye- 
MbiH jiaxToreHHbiMH au.Hjio{J)HJibHbiMH KjieTKaMH (jiaxTOTpcwJiaMH) h pe- 
ryjinpyiomHH jiaxTapHio y MjiexonHTaiomHx, flHcJx^epeHUHpoBKy pa3- 
jiHMHbix TxaHeii, pocTOBbie h o6MeHHbie nponeccbi, HHCTHHKTbi Bbixa- 
XHBaHHH noTOMCTBa y npeaCTaBHTejieH pa3JiHMHbix xjiaccoB no3BOHOM- 
hwx; jiHnoTponHHhi (fi uy) — peryjiaTopw JxnpoBoro o6MeHa h nporop- 
mohm (JiaKTopoB, peryjinpyioinHx nponeccbi, npoTexaioniHe b idjiob- 
hom M03re. 

XpoMO(J)o6Hbie KjieTKH nepeaHeH ziojih rano(})H3a npezicraBJia- 
k)t co 6 oh pe3epBHbie, KaM6HajibHbie ojicmchtbi, AHtJxJjepeHUHpyiomHeca 
b cneuHajiH3HpoBaHHbie 6a30(})Hjibi hjih aixnao^Hjibi. Otmcthm, mto ann- 
flO(J)HJIbHbie COMaTO- H JiaKTOTpO(})bI pa3BHBaiOTCH H3 061HHX KJieTOK — 
npeznnecTBeHHHKOB h MoryT 6biTb b OHToreHe3e CBasaHu B3anMHbiMH 
nepexoaaMH. KpoMe Toro, AKTr h jiHnoTponHHbi o6pa3yiOTca b ozihhx 
h Tex ace 6a30(J)HjibHbix xjieTxax, xoTopbie jioxajiH3yioTca He TOJibxo 
b nepeaHeH, ho h b cpeflHeii ziojie rnno(})H3a. 

Cpednaa dojisi (pars intermedia) — acejie3a, npoflyunpyiomaa 

B OCHOBHOM MGJIHHOLI,HTCTMMy/IHpyiOmHe ro pM OH hi (MCD, HJIH HHTepMe- 
flHHbi a,/? h y. MCr peryjinpyiOT nnrMeHTHbiH o 6 mch b noxpoBHhix 
TXaHHX H, nO-BH^HMOMy, (J)OpMHpOBaHHe naMHTH. ropMOHbl o6pa3yiOTCa 
b cnenHajibHbix xjieTxax cpeziHeii ziojih. 

3adnsisi dojisi (pars posterior) — 3 hziokphhhuh opraH, axxyMy- 
jiHpyioniHH h cexpeTHpyiomHH ropMOHbl, CHHTe3HpyeMhie b xpynHO- 
KJieTOviHhix azipax nepeziHero ranoTajiaMyca h nepexozianiHe no axcoHaM 
b 3aziHioio ztojiio rano(})H3a. K HeHporano<J)H3apHbiM ropMOHaM y MJiexo- 
nHTaiomHx OTHOcaTca: Ba3onpeccHH, hjih aHTHZiHypeTHviecxHH ropMOH 
(AJXD , peryjinpyiomHH boahhh o 6 mch h TOHyc apTepnoji, a Taxace 
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BbmojiHHiomHH MeawaTopHyio (JjyHKiiHio b HexoTopbix CHHancax rnno- 
TanaMHMecKHx HeiipoHOB; oxchtouhh, hjih ouhtouhh, — ropMOH, pery- 
JIHpyiOIUHH pOflOBOH aXT H CCKpCUHIO MOJIOKa rpyflHblMH XCeJie3aMH. 
y npeflCTaBHTejieii npyrax xjiaccoB no3BOHOHHwx 3aaHen flojieii runo- 
(})H3a ceKpeTwpyioTCH apynie ropMOHbi, He3HamiTejibHO OTjiHMaioiuHe- 
ch no XHMHwecKOH cTpyKType h 6HOJiorH«iecxHM CBOHCTBaM ot Ba30- 
npeCCHHa H OKCHTOIlHHa (Ba30T0ItfIH, MC30T011HH, rJiyMHTOIIHH, H30T0- 
H.HH, BajIHTOUHH, acnapOTOIJHH). OyHKUHOHHpOBaHHC Bcex OTaeaOB rn- 
no(})H3a TecHO CB»3aHO c ranoTajiaMycoM. 3to nojiojxeHHe pacnpocrpa- 
HaeTCH He TOJibxo Ha 3aflHioio aojiio — «npHeMHHK» h aeno topmohob 
ranoTanaMyca, ho h Ha nepeziHHH h cpezjHHH oTaejibi rano(l)H3a, pa6o- 
Ta KOTopbix KOHTpojiHpyeTca rHno(J)H30TponHbiMH ropMOHaMH rwno- 
TajiaMyca — pmiH3HHr-(|)axTopaMH (PC), ot amyi. to release — ocbo- 
6oacaaTb). 

THnoTajiaMyc (hypothalamus) — noa6yrpoBaa 06/iacTb npoMe- 
xcyTouHoro M03ra, aBjiaiomaaca ojiHOBpeMeHHO HepBHbiM o6pa30BaHHeM 
h 3HnoKpHHHbiM opraHOM. B onpeaejieHHbix, rHno<})H30TponHbix, paiio- 
Hax ranoTajiaMyca ocymecTBjiaeTca TpaHC(})opMauHa HepBHbix HMnyjib- 
cob b 3HAOKpHHHbiH npouecc. KpynHOxjieTOMHbie HApa nepeflHero rnno- 
TajiaMyca o6pa3yiOT Ba3onpeccHH, okchtouhh hjih hx roMOJiorn — o6biw- 
Hbie ropMOHbi c apxo Bbipa^eHHWMH nepH(})epHMecKHMH 3(JxJ)eKTaMn. 
B o6jiacTH MejiKOKJieTOHHbix aaep MeziHo6a3ajibHoro h OTuacTH 3aaHero 
rwnoTaJiaMyca o6pa3yioTca pHJiH3HHr-0axTopbi — Benymne peryjiaTo- 
pw Bcex H3BecTHbix (JjyHKUHH nepeaHen h cpenHeii aojien rHno(J)H3a. 
OflHH H3 3THX (JjaKTOpOB HrpaiOT pOJIb rHn0(})H30Tp0nHbIX CTHMyjIHTOpOB 
(jiH6epHHbi), npyrwe — HHrH6HTopoB (CTaTHHbi). 

PO 06/iaaaiOT He TOJibxo nmo<})H30TponHOH, ho h HenpoTponHOH 
aKTHBHOCTbio. Ohh o6pa3yiOTCfl xax b mnoTajiaMyce, Tax h b apynix 
OTflejiax M03ra, BbinojiHaa TaM (JjyHKUHio HeftpoMeaHaTopoB hjih/h hch- 
poMOayjiaTopoB. PO MoryT npoayuHpoBaTbca h >xejie3HCTbiMH opraHaMH, 
HanpHMep noaacejiyaomioH acejie30H, hjih naHxpeacoM. 

B nacToamee BpeMH o6napy>KeHbi: xopTHXojiH6epHH, hjih xop- 
THKOTpOnHH-pHJIH3HHr-(J)aKTOp (KPO HJIH AKTF-PO); JIIOJIH6epHH, 
HJIH JIKXj)OJUIH6epHH, HJIH pHJIH3HHr-(J)aKTOp jiioTeHHH3Hpyiomero rop- 
MOiia, o6jiaaaiomHH cbohctbom CTHMyjiHpoBaTb cexpeuHio xax JII\ Tax 
h OCT (Jir/OCr-PO); npeanojiaraeMbiH (J)OJuiH6epHH, hjih pmiH3HHr- 
OaxTop OoJUiHxyjiocTHMyjiHpyiomero ropMOHa (OCr-PO); thpojih- 
6epnH, hjih THpeoTponHH-pHJiH3HHr-0axTop (TPO), cnocofiHbiH Taxxe 
yCHjiHBaTb cexpeuHio npojiaxTHHa; coMaTOJiH6epHH, hjih coMaTOTponHH- 
pHJIH3HHr-(J)aXTOp (CTr-PO, HJIH CPO): COMBTOCTaTHH, HJIH COMaTOTpO- 
nHH-HHrH6HpyiomHH OaxTop (CHO); npojiaxTocraTHH, hjih npojiaxTHH- 
HHrH6npyiom.HH OaxTop (IlMO) — reTeporeHHbiH (jraxTop, Bxjnona- 
k)iuhh no xpaHHen Mepe 4 coeflHHeHHa: ao<J)aMHH, coMaTOCTaTHH, jieii- 
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h MeT3HKe4)a/iHHbi: Me/iaHOJTH6epMH, hjtm pH/iM3HHr-(J)aKTop MejiaHO- 
UHTCTHMy/iMpyiouiero ropMOHa (MCX-PO, hjih MPO); MenaHocraTHH, 
hjiu HHrM6HpyiomHH OaxTop MenaHouHTCTHMyanpyiomero ropMOHa 

(MHO). 

TaKHM o6pa30M, rnnoTanaMyc — MecTO HenocpeacTBeHHoro B3an- 
MOfleMCTBHH HepBHOH H 3HnOXpHH HOH CHCTCM H BepXOBHHH OpraH POpMO- 
HajibHOii perynaiuiH pana 3HnoxpHHHbix Ovhxuhh. 3to no3BOjiMjio Ha- 
3BaTb ero coHnoxpnHHbiM M03roM». THnoTajiaMyc h rnno(J)H3 o6pa3yiOT 
e^HHblH CTpyKTypHO-OyHKUHOHaJIbHWH KOMnjieKC. 

3l1M(})M3, MJ1M BepXHMM M03r0B0M lipMAdTOK. HJ1M UlMUlKOBH^HaB 
xcene3a (epiphisis cerebri, glandula pinealis), — 3HaoxpHHHbiH opraH, 
pacnoJioxceHHbiii Mexcav nepeaHHMH 6yrpaMH weTBepoxojiMHa Han TpeTb- 
HM M03TOBMM XCCJiyflOMKOM. B 3nH(J)H3e C>6pa3yeTC8 ropMOH MenaTOHHH, 
peryjiHpyiomHH nHrMeHTHbin o6mch opraHH3Ma h oxa3MBaiomHH aHTHro- 
HanoTponHoe neHCTBHe. He HcxnioweHo, wto b 3nH(J)H3e MoryT Taxxce 
CHHTe3HpoBaTbc» h HaxannHBaTbca h npyrne ropMOHajibHbie coeaHHeHHa. 
OyHKUHA 3 toh xcejie3bi H3yMeHa HenocraTOHHO. 

ITowkh h neMeHb conepxcar b cbocm cocTaBe xneTowHbie aneMeHTbi, 
KOTopbie MoryT 6 biTb OTHeceHbi k OHnoxpHHHHM xcene3aM. Tax, 3th 
opraHbi yMacTByioT b o6pa30BaHHH aHrHOTCH3HHOB I, II h III — ropMO- 
hob, peryjiwpyiomHx TOHyc cocynoB h cexpeunio anbaocrepoHa Haano- 
weHHHKaMH. B neMeHH o6pa3ye-rca xpynHOMOnexynapHbiH 6 enox — npen- 
UieCTBeHHHK 3THX TOpMOHOB — aHrHOTeH3HHOreH, b noaxax xce, B Tax 
Ha3biBaeMOM loxcrarnoMepyaapHOM annapaTe (jxe/ie3HCTwe B3ayTHa 
Ha npHBon»mHx apTepnax noweMHbix xny 6 oMxoB), CHHTe3HpyeTca npo- 
Teo/iHTHMecxHH OepMeHT peHHH, xoTopwA, cexpeTHpyacb B XpOBb, OT- 
menjiaeT ot aHmoTeH3MHoreHa ropMOH aHTHOTeH3HH I. rieaeHb h noa- 
xh ynacTByioT Taxxce b axTHBaunn BHTaMHHa D 3 (xonexanbunOepo- 
,i a). B pe3yjibTaTe HecxoJibXHx 3TanoB ranpoxcHjiHpoBaHHa b noaxax 
o6pa3yeTca 1,25-anoxcH-BHTaMHH D 3 — ropMOH, peryjinpyiomHH o6mch 
Ca h P. lleMeHb aB/iaeTca hctomhhxom ropMOHanbHbix peTHHonaoB — 
npoH3BoziHbix BHTaMHHa Aj, peryjiHpyiomHx npopecchi pocra h nncjxbe- 
peHunpoBKH pana Txanen. 

B cepnue, ocobeHHO b npencepanax, o6pa3yiOTca aTpnonenTHnHbie 
ropMOHbi — aTpHajibHHH HaTpHHypeTHMecxHH (JjaxTop (AHO) h xapnno- 
nHjuiaTHH. 3 th ropMOHbi — BaxcHwe peryjiaTopbi BonHo-coneBoro o6MeHa 
h apTepnajibHoro naBneHHa. 

B xcejiynoHHo-KMiueMHOM (racTpo-HHTecTMHa jibhom) TpaxTe Tax¬ 
xce HaxonaTca SHnoxpHHHbie xjictxh, cexperapyiomne ropMOHH (sHTepn- 
HOBaa CHCTeMa). B xcenyaxe o6pa3yeTca racrpnH, CTHMyjiHpyioiHHH xhc- 
jiyio xceaynoaHyio cexpepHio, b BepxHHx OTaenax TOHxoro xhiucwhh- 
xa — raioxaroH, a Taxxce cexpeTHH h naHxpeo3HMHH (xojieuncToxH- 
hhh), cTHMyanpyiomne cootbctctbchho cexpeunio coxa noaxcenyaow- 
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hoh ;xeae3w m jxeaMeoTaeaeHne; 3HTeporacrpoH (racTpoHHni6Hpyio- 
uxhm nemna. Haw THri), topmo3hiuhh aceayaoMHyio cexpeunio; Ba3o- 
aKTHBHUM HHTeCTHHaJIbHblH nenTHJI (BHI1), OKa3bIBaiOmMM pa3JTHM- 
Hoe aeficTBUe Ha npoueccbi nHmeBapeHHsi, Meacy-roMHoro o6MeHa, Ha to- 
Hyc cocyaoB; oh HanaeH Taxjxe b bhcokmx xoHueHTpauHstx b xaer- 
xax M03ra (HexoTopbix xaoHax HewpoHOB h rawaabHhix xaeTox); 3HTe- 
poraioxaroHbi — raioxaroHonoao6Hbie BeuxecTBa h ap. Hexoropwe aB- 
T0pw OTHOCflT ropMOHH JXeayaOMHO-XHIlieMHOrO TpaKTa K rHCTOropMO- 
HaM. CjieayeT OTMeTHTb, 4TO 3HTepHHOHHThI — KJieTKH HepBHOrO npOHC- 
xoacaeHHH. 

Hapaay C Ha3BaHHbIMM 3HaOKpHHHbIMli XCeJie3aMH, BblHBaeHHblMH 
y no3BOHOMHbix noMTH Bcex K/iaccoB, caeayeT ynoMHHyTb oco6yio 3Haox- 
pHHHyio >xeae3y 6epeMeHHOCTH y MaexonHTaioiHHx — naaueHTy 
(placenta), npoayUHpyiomyio b 6oabuiHx xoaHMecTBax HecxoabXHx rop- 
MOHOB, CB5?3aHHbIX C noaOBOH (jDyHKUHeif H CnOCo6cTByiOmHX pa3BHTHIO 
6epeMeHHocTH. K ropMOHaM naaueHTbi othochtch nporecTHHH, acTpore- 
Hbi, peaaKCHH, xophohhmccxhh roHaaoTponHH (XrT) — ropMOH, 6aH3- 
khh no CTpyKType h CBOHCTBaM k JIT rnno<J)M3a, xopmohhmcckmh cOMaTo- 
MaMMOTponHH (XCM), nan aaKTOcoMaTOTponHH, — ropMOH, coMeTaio- 
ihhh CBOHCTBa npoaaxTHHa h coMaTOTponHHa. h AKTr. 

y pbi6 cymecTByiOT aBe oco6we SHaoxpHHHbie *eae3bi: ypo(f)M3 — 
aceae3a, pacnoaojxeHHaa y xboctoboto OTaeaa no3 bohom HHxa — roMoaor 
Hewporano^Hsa bwcihhx no3BOHOMHbix, Bbipa6aTbiBaiouxaa ropMOHw ypo- 
CTeHHHbi, KOHTpoaHpyiomHe ocMoperyasmHio h xpoBHHoe aaBaeHHe; 
Teabqa OraHHMyca — MHoroMHcaeHHbie Meaxne o6pa30BaHHH (ot 2 ao 50 
y pa3Hbix BHaoB), pacnoaoaceHHwe b 6pk>iuhoh noaocTH oxoao nonex 
h BeaaiomHe xaabUHeBHM o6mchom h ocMoperyasmHeii (ropMOH nino- 
xaabUHH). 

TaKHM o6pa30M, y no3BOHOMHbix jkmbothhx BbisiBaeHo 6oaee aeca- 
th *eae3 BHyTpeHHeA cexpeUHH, cexpeTHpyioiiiHx oxoao 50 ropMOHOB. 
Ohm h (J)opMHpyiOT 3HaoxpHHHyio cwcreMy. 

PaccMOTpeHHe (J)yHxu,HOHaabHo-CTpyxTypHbix aaeMeHTOB 3Haox- 
PMHHOM CHCTeMbl n03BOHOMHbIX *HBOTHHX n03B0afleT BbIHBHTb aBa OC~ 
HOBHbix THna cocTaBasnouiHX ee TxaHett. llepBbiH Twn npeacraBaeH Heu- 
poceicpemopHou cucmeMou, BxaKwaiomeH: 1) rpynnw oco6bix HeiipoHOB 
(HeiipocexpeTopHbie xaeTxn) ranoTaaaMyca, a Taxace ypo(J)H3a, cexpeTH- 
pyiomHe ropMOHonoao6Hbie cfraxTopbi b xpoBb; 2) cxonaeHHH axcoHOB 
HeiipocexpeTopHbix xaeTox, BCTynaiomHx b xoHTaxTW c xanHaaapHOH 
ceTbio xpoBeHOCHhix cocyaoB HeiiporHnoc})H3a, b xOTopwe cexpeTHpyiOTCfl 
HeftporopMOHhi (o6aacTH t3xhx HepBHo-cocyaHCTbix xoht3xtob Ha3WBa- 
k)t HeHpoxeMaabHbiMH opraHaMH). 

BTopoii THn SHaoxpnHHbix opraHOB npeacTaBaaiOT cneuHaaH3H- 
poBaHHbie :mumejiuajibHbie xejie3bi, cocTaBasnomHe noaaBaaioiiiee 6oab- 
uihhctbo jxeae3 BHyTpeHHeti cexpeuHH no3BOHOHHbix. OaHH ?xeae3bi 
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HMeioT HeftposKToaepMajibHoe 
npoHexoxcaeHHe (nino4)H3, mo 3- 
roBoe BemecTBO HaanowewHH- 
KOB, 3nH(J)H3, 3HTepHHOU,HTbI, 
C-kjictkh iuhtobhahoh *ejie- 
3hi), flpyrae — Me3oaepMaabHoe 
(roHaabi, Kopa HaanowewHH- 
KOB), TpeTbH — 3Hfl0flepMaJIb- 
HOe (mHTOBHflHaa H OKOJIOmH- 

TOBHflHa» *e;ie3bi, naHKpeac). 
y HaH6ojiee Bwcoicoopra- 

HH30BaHHHX 6cCn03B0H0MHblX 
JKMBOTHhlX — rOJIOBOHOrHX MOJI- 
jiiockob, paKOo6pa3HHx h Hace- 

KOMHX — TaiOfCe HMCCTCH XOpO- 
UIO pa3BMTafl 3HflOKpHHHa» CHC- 
TeMa, KOHTpojiHpyiomafl TaxHe 
BajKHeiiiiiHe npoq,eccbi oHTore- 
He3a, xax poct, ji HHbxa, MeTa- 
M0p<J)03, nojioBoe pa3MHo*e- 
HHe, aaanTauHa. 

HaH6ojiee nojiHo M3yweHa 
3H.aoKpHHHaa CHCTeMa Hacexo- 
mmx. Kax noxa3aHo Ha pnc. 11, 


Puc. 11. SnnoKpHHHaji cwcTeMa 
pa3Hbix HacexoMbix (A) h none- 
pe^Hbiii cpe3 KoabueBoii *eae3bi 
aByKpbi/iwx (B): 

/ — MeaiianbHbie HefipoceKpeTopHbie mieT- 
km, 2 — jiaTepajibHbie He ft poceKpeTopHbie 
KJieTKM. 3 — Mo3r, 4 — KapanajibHoe Te/io. 
5 — npH/iexauiee Te/io. 6 — nepe;jHHH 
OTfle/i nMiueBapHTe/ibHoro TpaKTa, 7 — B 03 - 
BpaTHbiH HepB. 8 — flopcajibHas aopTa, 0 — 
rMnouepe6pa/ibHbiH raHmuii, 10 — (Jjpon - 
TajibHbiii raHiTWH. II — TopaicajibHaa (npo- 
TopaKaTibHaa) *ce.ne3a. 12 — roHaabi. 13 — 
TopaKa/ibHaa *e/ie3a. 14 — aopTa 


SHaoKpHHHbiH annapaT jihmhhok HacexoMbix BKjiiowaeT: 1) HecxojibKo 
THnoB HeiipoceKpeTopHHx kjictok rojioBHoro M03ra, a Taicace HexoTopbix 
Apyrax oTfle^OB ueHTpaabHoft HepBHoii cHCTeMH, 2) KapaHaabHhie Tejia 
(corpora cardiaca), pacnojioaceHHhie b ocHOBaHun rojioBhi, c3aaH M03ra, 
noa aopcajibHOH aopToft h CB»3aHHbie c HeHpoceKpeTopHbiMH KjieTxaMH 
MQ3roBoro raHrana aByMa napaMH HepBOB, 3) napHbie npHJiexcauiHe Teaa 
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(corpora allata), jioKajiH30BaHHbie name Bcero HecKOJibKo KayaajibHee 
KapflHajibHbix Teji h accommpoBaHHbie c nocjiejiHHMH cncu,najibHbiMM 
HepBHHMH CTBOjiaMH, 4) napHbie TopaKajibHhie (npoTopaKajibHbie) xcejie- 
3bi hjih hx aHajiora, pacnojioJKeHHbie, xax npaBHJio, b nepe^HerpyaHOM 
MacTH Tejia. 

riocjie nocjieflHeH jimmmhohhom /iHHbKM nepBbie Tpw ;xejie3bi 
y B3pocjioro HacexoMoro coxpaHsnoTca, xoth h noflBepraiOTca (J)yHK- 
u,HOHajibHOH nepecTpoHKe. npoTopaKajibHbie *e;ie3W HHBOJiiOHpyioT. 
y jihwhhok Myx h h eKOTopwx apyrax flByKpbmbix KapfluajibHbie Te¬ 
jia, npHiiexcamwe Tejia h npoTopaKajibHbie >xejie3bi cnaaHbi b eziHHhiH 
3HI(OKpHHHblH KOMIUieKC — KOJIbUCByiO XCeJie3y, HJIH KOJIbIJO BeHCMaHa 
(pHC. 11). 

HeHpoceicpeTopHbie kjictkh M03ra h apyrwx raHrjineB CHHTe3Hpy- 
IOT, IIO-BHSfHMOMy, pjlfl TOpMOHOB, BbinOJIHSIIOmHX CaMOCTO»TejIbHyiO 
4>yHKUHK) h (JjyHKUHio peryjiHTopoB flc^TC/ibHocTH nepHtJiepHMecKHx jkc- 
jie3. HeiiporopMOHhi MoryT HenocpeacTBeHHo ywacTBOBaTb b peryjisniHH 
raMeToreHe3a, yrjieBOflHoro h jinnimHoro o6mchob, ocMoperyji»n,HH. C 
flpyrofi cropoHH, h enporopMOHM M03ra cnoco6Hbi oxasbiBaTb peryjisiTop- 
Hoe BjiHSHHe Ha anaoKpHHHyio c})yHKn,Hio npoTopaKajibHwx *ejie3, o6pa- 
3y» npomopaKomponubiu iopmoh dlTTO, a Taxxce Ha sHHOKpHHHbie 
cJiyHKn,HH npHJiexcauiHx Te;i. 

KapHHajibHbie Tejia, aHajiorHWHo cpeaHHHOMy B03BbimeHHio h 3a- 
flHefi aojie rHnocJ)H3a, BhinojiHsnoT pojib HeHpoxeMajibHbix opraHOB. IlpH- 
jiexcautHe Tejia, npoTopaKajibHbie xcejie 3 bi h roHaabi hbjishotch annTe- 
jinajibHbiMH nepHtJiepHHecKHMH jxe^e3aMH. IlpHjiexcamHe Tejia y jih- 
HHHOK HaCeKOMhIX — CTHMyjIHTOpbl pOCTa H HHrH6HTOpbI JIHHbKH H 
MeTaMop(J)03a. Y B3pocjihix HacexoMhix 3th xcejie3w, xax npaBHJio, pe- 
ryjinpyiOT pa3JiHMHbie craflHH pa3BHTHB raMeT. Bee ynoMHHyTHe pery- 
jiHTopHhie 3(JxJ)eKTbi ocymecTBjisnoTCH oflHHM hjih HecKOJibKHMH cne- 
UH(J)HHeCKHMH rOpMOHaMH — HeOTCHHHaMH (lOBeHHJlbHHMH TOpMOHa- 
mh). npoTopaKajibHbie xcejie3bi cexpeTHpyioT rjiaBHbie cTHMyjniTophi 
JIHHbKH H MeTaMOpcJ)03a y JIHMHHOK, OCo6hie ropMOHbl — 3K£H30HbI. 

3H.aoKpHHHbiH annapaT paKoo6pa3Hbix npeacraBjieH hhumh *ejie- 
33 mh, ho HMeeT tot xce o6hihh ran opraHH3an,HH. 

M 3 CKa3aHHoro cjieayeT, mto o6ihhh ruiaH crpoeHHH h (JiyHKUHO- 
HMpOBaHMH 3HflOKpHHHOM CHCTeMbl T3KHX 6eCn03B0H0HHbIX, KaK HaCCKO- 
Mwe, HMeeT cymecTBeHHoe cxohctbo c shjiokphhhoh chctcmoh no3BOHOi- 
HblX. H XOT5I 3BOJHOU.H5I 3TOH CHCTeMbl y 6ecn03B0H0MHHX H n03B0H0WHHX 
JKHBOTHbIX UUia pa3JlHMHMMH nyTHMH, BKJIIOMaH B CBOK) C(J)epy pa3Hbie 
KjieTOMHbie h XHMHMecKHe CTpyKTypw opraHH3Ma, OHa npHBejia b ko- 
HewHOM cneTe k npHHUHnnajibHo o6uieMy HTory. Beposmiee Bcero, 3 bo- 

JHOUHOHHOe pa3BHTHe 3HA0KPHHH0H CHCTCMbJ XMBOTHblX CKJiaflblBajIOCb 
H3 neTbipex ocHOBHbix 3TanoB: 1) cJiyHKUHOHajibHo-CTpyKTypHoe otJiopM- 
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jieHne HCMpoceKpeTopHwx kjictok: 2) KOHueHTpHpoBamic mx b onpe- 
aeacHHbix ywacncax roaoBHoro M03ra m hckotophx apyrnx raHraHCB; 
3) o6oco6jichhc HenpoxeMaabHbix opraHOB; 4) {JjopMHpcmaHMe paaa cne- 

HHCjlHMCCKHX 3nHTCaHaabHbIX JK£Xne3HCTblX CTpyKTyp, 3aBI1CMMblX B TOM 

hjih hhoh CTeneHM ot HeftporopMOHOB (XaMHCM, Xnaa, 1977: BappMHr- 
toh, 1987). 

OflHOTHiiHbie SHflOKpMHHbie >xeae3bi BCTpewatOTCH bhvtpm Kaxaoii 
KpynHOH TaKcoHOMHMecKoii rpynnbi BbicoKoopra h h 30Ba hhhx 6ecno3Bo- 
homhmx m BHyTpn Been rpynnbi no3BOHOMHbix. Bmcctc c tcm y npeacra- 
BMTCJICH pa3HbIX BMJJOB JKMBOTHbIX Ka*aOH KpynHOH TaKCOHOMHMCCKOH 
rpynnbi 3HaoKpHHHbift annapaT mojkct HMCTb mhoto thhob Mop(|)oaorM- 
qecKHx BapnauMH h HeoaHHaKOByio ronorpatJiHio. B xaMCCTBe npHMepoB 
crpyKTypHo _ Tonorpa(J)HMecKoro pa3HOo6pa3HH >xeae3 BHVTpeHHCH ceKpe- 

UHM V n03B0H0MHbIX MOJKHO npHBCCTH CpaBHHTeJIbHO-6HOJIOrMMCCKMC 
aaHHbie no crpoeHHio m pacnoao>KeHHio komhohchtob HaanOMCMHHKOB m 
TKaHH uiMTOBHaHOH >xeae3bi (CM. PMC. 6. 8). 

CaeayeT yKa3aTb, mto oco6b/e ropMOHbi BbiHBaeHw m y pacTCHMH. 
K HUM OTHOCHTCSi: UHTOKHHHHbl (3CaTHH. KMHCTMH), ay KCHHbl — POCTO- 
Bbie (JiaKTopbi (HHaoaHayKcycHasi, HHaoaHaMacaHHasi, HatJymayKCycHasi 
KHcaoTbi), rH66epeaaHHbi, a6cuH30Basi KncaoTa. Bee 3tm MMKpoMoae- 
Kya«pHbie ropMOHbi 0Ka3biBai0T aHCTaHTHbie 3cJxt)eKTbi6 nepeaaBaeMwe 
no KcnacMe. PacTHTeabHbie ropMOHbi — oTaeabHaa BCTBb aHaoxpMHoao- 
thh (KyaaeBa, 1985). 

(PM3MOJIOPM V ECKA 51 OPIAHM3AUM31 
3HJJOKPMHHOH (PYHKUMM 

B ocHOBe xa»:aoH OHaoKpiiHHOM cj)y hkllhh (xopmKocTepoHaHOii, 
THpeoHaHOH, roHaaaabHoft, coMaTOTponHoii h t. a.) ae>KHT o6pa30BaHne 
cneuH(J)HMecKHx ropMOHOB b cooTBeTCTByiomeii »:eac3e. OaHaKO 6mochh- 
Te3 h ceKpeuMsi ropMOHOB OTHioab He HCMepnbiBaioT coaepacaHne noHHTMH 
«3HaOKpHHHan 4>yHKUMH». 

3HaoKpHHHasi c})yHKn,H« — aHHaMHqecKaa, caoacHoopraHM30BaH- 
Ha« cHCTCMa, cocrojimaii m3 paaa BsaHMOCBSiaaHHbix c6aaaHcnpoBaHHbix 
Meacay co6oii komhohchtob (noacncTeM) (pnc. 12). OH3MOaorMMecKa« 
CTpyKTypa aio6oH 3HaOKpHHHOH (JlyHKUMM BKaiOWaeT: 1 ) CMHTC3 H CCKpe- 
UHio ropMOHOB (nan nporopMOHOB) b JKeae3e; 2) npon,eccbi cneuncJiMMe- 
ckom peryasin,HM h caMoperyasiuHH (Jjvhkumm xcae3bi: 3) cncuMtJjHMe- 
ckmh TpaHcnopT ceKpcTHpyeMbix ropMOHOB b xpoBH: 4) cnenH(}DMwecKMe 
(JiepMeHTbi MeTa6oan3Ma topmohob Ha nepn(J)epHH, a TaKxce mx 3KCKpe- 
luho; 5) cnen,H(J)HMecKoe B3aMMoaeHCTBne topmohob c pearnpyioiHMMM 
TKaHSIMM. CoBOKynHOCTb 3THX KOMnOHCHTOB COCTaBaflCT COOTBCTCTBy IO _ 
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Puc. 12. OH3Ho^orHuecKas opraHH3auH« 3 haokphhhoh cJwikiihh: 

CTpCJIKaMM nOKa3aHbl npBMUC H o6paTHbie CBSI3I1 B CMCTeMC 


myio 3ngoKpHHHyio cJjyHKUMK), o6ecneMHBaioinyio flHCKpHMHHHpyeMoe 
b03hhkhqbchhc, nepeaany, npneM, ycmieHHe, peajiH3auHio m 3aTyxaHHe 
cneu,H(t)HMecKoro ropMOHa^bHoro cnraa^a — 6noflnHaMHKy h 6hokhhcth- 
Ky rOpMOHOB. 

ripH 3TOM 6MOCHHTC3 M peU.enu.MH ropMOHOB — LieHTpaJIbHblC 
3BeHb5i xaacaOH (JjyHKUHOHajibHoii cHCTeMH, onpeaejiaiomHe ee k3mcct- 
BeHHoe CBoeo6pa3He, cnemK^mcy reHepHpyeMoro ropMOHajibHoro CHraa- 
jia h ero npncMa b pearwpyioiiiHx KJieTxax. Bee 3B£Hbsi shziokphhhhx 
(J jyHKUMH peryjiHpyeMbi. H3MeHeHH», B03HHKaiomiie b jiio6om 3BeHe 3 toh 
(J jyHKUHOtfajIbHOH CHCTeMhI, M3MCHSIIOT pa60Ty CHCTeMbI B UCVIOM (MeHb- 
U1HKOB, 1970). B3aHMOCBfl3b MOKfly pa3JlHMHhIMH SHflOKpHHHhlMH (J)yHK- 
umhmm MoaceT ocymecTBJiaTbCH Ha ypoBHe jiio6oro m 3 3BeHbeB Kaacaoii 
(JjyHKUHH. 

1. UeHTpajIbHOe 3BeHO 3HflOKpHHHOM (J)yHKU,HH — COOTBeTCTByiO- 
masi 3HaoKpHHHa» *ejie3a, b kotopoh ocymecTB/iaeTca 6hochhtc3 (6ho- 
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reHe3) ropMOHa, cJjopMHpyeTca ero cneiu«t>HwecKaa crpyKTypa h Koropaa 
CeKpeTHpyeT CHHTC3HpOBaHHbIH ropMOH B KpOBb (cm. tji. 4). 

2. 3naoKpHHHwe aceae3bi, KaK h BCaKHH peryaaTopHMii annapaT, 
oweHb hvtko pearapyioT Ha H3MeHeHH« BHeinHeii h BHyTpeHHeii cpcflhi 
opraHH3Ma h3mchchhcm CBoero (J)yHKu,HOHajibHoro coctohhhh. CnoHTaH- 
ho cHHTe3Hpya h ccKpcTHpya b KpoBb HeKOTopoe 6a3ajibHoe kojimmcctbo 
ropMOHOB, aceae3a b otbct Ha cneuH(t>HwecKHe BHeuiHHe cTHMyjihi peara- 
pyeT yCHjieHHeM CBoeii cJjyhkuhh (rHnep4>yHKn,Ha, ranepceKpeuHa rop- 
MOHa) hjih ee ocaa6aeHneM (rmicxt)yHKn,Ha, nuioceKpeuna ropMOHa). 
M3MCHeHHa cJ)yHKi;HOHajibHoro coctoahha aceae3bi ocymecTBaaioTca c 
noMombio cneq,HajibHhrx fljia Kaacaoii aceae3bi MexaHH3MOB peryaaitHH h 
caMoperyjiaitHH. B paae caywaeB npaMaa peryaauna cfciyHKUHH aceae3bi 
ocymecTBjiaeTca cHcreMoii nmoTaaaMyc — ranoc}3H3. HanpHMep, 6ho- 
CHHTC3 KOpTHKOCTepOHflOB H HX CCKpeuHfl Cneu,HC})HWeCKH KOHTpOJIMpy- 
lOTca ropMOHOM rHno4>M3a AKTT, ceKpen,Ha KoToporo HaxoaHTca noa 
KOHTpojieM KopTHKOJiH6epHHOB ranoTaaaMyca. AHaaorawHaa CHcreMa 
peryjiaqHH cymecTByeT h aaa t3khx aceae3, xax roHaaw (aK>an6epHH h 
4xvuiH6epHH — Jir h <DCr — noaoBbie ropMOHbi), mHTOBHaHaa aceae3a 
(TPO — TTr — THpeoHaHwe ropMOHbi). 

B apyrax caywaax npaMaa cneuH(J)HMecKaa CTHMyaapna aceae- 
3bi ocymecTBaaeTca Taxace c noMombio ropMOHOB, ho 3KCTparancxt)H- 
3apHO. Tax, 6hochhtc3 h ceKpeuna aabaocTepoHa HaanonewHHKaMH cne- 
UH(J)HqecKH CTHMyanpyiOTca aHrHOTCH3HHaMH, a cexpeitHa HHcyanHa 
noaaceayaowHoii aceae30ii — raioxaroHOM. ripn 3tom cneuH(J)HwecKaa 
peryaapHa (jDyHKimii aceae3bi MoaceT ocymecTBaaTba He o6a3aTeabHO 
c noMombio ropMOHOB. Bo MHorax caynaax peryaaTopHhiMH CTHMyaa- 
mh aaa 3HaoxpHHHbix (J)yHKuHH MoryT 6biTb pa3JiHMHbie HeropMOHaab- 
HHe MeTa6oaHTbi — HCMpoMeanaTopbi, raioK03a, aMHHOKHcaoTbi, hohu 
(cm. ra. 5). 

M.M. 3aBaaoBCKHii (1935, 1941) ycTaHOBHa, mto Hapaay c (fraKTo- 
paMH npaMoii peryaapHH cJjyHKpHii aceae3 BHyTpeHHeii cexpeunH Baac- 
Hyio poab HrpaiOT MexaHH3MH hx caMoperyaanHH. PeryaaropHbiii cth- 
Mya, Moayawpya (JtyHKUHio cooTBeTCTByK)meii aceae3bi, KOHTpoaHpyeT 
coaepacaHne cexperapyeMbix eio ropMOHOB b kpobh, H3MeHeHHe Koroporo 
b cbok) oaepeab 0Ka3biBaeT peryaaropHoe BanaHMC Ha hhtchchbhoctb 
nocbiaaeMoro CTHMyaa. TaKHM o6pa30M ocymecTBaaioTCa MexaHH 3 Mbi 
o6paTHbix CBa3eii. B oaHHx caynaax ohh 6biBaiOT noaoacHTeabHbiMH, 
cnoco6cTBya caMoaKTHBau.HH (fcyHKUHOHaabHOH cHCTeMbi, b apyrwx — 
0TpHn.aTeabHHMH, o6ycaoBaHBaa HopMaaH3an,Hio ee cocToaHna. 

3. ropMOHbi, nocrynaa b KpoBb, TpaHcnoprapyiOTca eio k opraHaM 
h TKaHaM. n P H 3 tom aunib He6oabmaa uacTb ropMOHa unpRyanpyeT 
b CBo6oaHoii cJjopMe b BHae BOaHoro pacTBopa. ripeo6aaaaiomaa ace wacTb 
ero HaxoaHTca b kpobh b cJjopMe o6paTHMbix komiuickcob c 6eaKaMH 
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njia3Mbl H (JjOpMCHHblMH 3JieMCHTaMM. B 3THX XOMn/ieXCaX COCTaBJia- 
lOlUMe KOMIlOHeHTbl CltenjieHbl HeXOBa/ieHTHblMM CBH3HMH. Oco 6 oe 3Ha- 
weHHe MMeiOT TpaHcnopTHbie 6 eaxH nna3Mhi, cneu,Hcf)M m ecxH CBH3biBa- 
lomne Te hjih HHbie ropMOHhi. K cneuwjDHqecxH CB^SbiBaiouiMM TpaHC- 
nopTHbiM 6 ejiKaM othochtch, HanpMMep, TpaHexopTHH, H36HpaTe;ibHO 
CBSJ3blBaiOUXHH XOpTHXOCTepOHabI H nporeCTHHbl, THpOKCHHCB5I3blBaiOmHM 
nno 6 yjiHH, o6pa3yiomHH xoMnaexcbi c THpeoHflHbiMH ropMOHaMH, h t. a. 
(cm. tji. 6). BcTynaa b xoMn/iexc c sthmh 6 e;ixaMH, ropMOHH axxyMyjm- 
PyiOTCH B KpOBSIHOM pyCJie H BpCMCHHO BbJXJUOMaiOTCSI M3 ccfrepw 6 HOJ!OrH- 
qecKoro uchctbhsi h MeTa 6 ojiHMecxHX npeBpameHHH. rio-BHflHMOMy, 06 - 
pa30BaHHe xoMnjiexcoB ropMOHOB co cneuM(J)HMecKHMH 6 ejiKaMH iuia3- 
Mbl — MexaHH3M 6y(J)epHpOBaHH5I CXIBHrOB KOHLieHTpaUHH ropMOHOB H MX 
pe3epBHpoBaHMfl. b kpobhhom pycjie. 

4. TopMOHbl, He CBH3aHHbie C TpaHCnopTHbIMM 6eJIKaMH KpOBH, 
MMeiOT aocTyn k KjieTicaM h TxaHHM. B TxaHHx napajuiejibHO npoTexaioT 
aBa npopecca: peajiM3Hu,HH ropMOHajibHoro 3(J)(J)exTa m MeTa6ojiHqecxaa 
MHaKTMBauHJi (xaTa6ojiH3M) ropMOHOB. MeTa6o;iHqecxasi HuaxTH Banns , 
npoTexaiomaa HaH6ojiee mbtchcmbho b neneHM, tohkom XHinenHHxe h 
nonxax, HMeeT BaacHoe 3HaMeHHe b noaaepacaHHH ropMOHaabHoro roMe- 
ocTa3a. Ecjim cxopocTb cexpen,HH ropMOHa b 3HaiHTe.nbHOH Mepe onpene- 
jiaeT npMTOK ero k tx3hhm, to cxopocTb xaTa6ojiH3Ma h nocaeayiomeH 
3KCKpeuHH o6ycjioBjiHBaeT ottok ero m 3 opraHH3Ma. TaxHM o6pa30M, c 
oaHOH CTopoHbi, ropMOHaabHhiii KaTa6ojiH3M. ocymecTBjiaeMHH cneuH- 
aabHbiMH hjih xajxnoii rpynnw ropMOHOB (fjepMeHTHMMM CHCTeMaMH ne- 
pH(J)epHMecKHx TKaHefl, HBjiseTCH BaacHbiM MexaHH3MOM peryjian,HH ax- 
thbhocth ropMOHOB b opraHH3Me, c apyroii — cneuH(J)HqecKHe xaTa6ojiH- 
MecKne npoueccu, HenocpeacTBeHHo bjihhs Ha xoHueHTpan,Hio aKTHBHoro 
ropMOHa B KpOBH, Mepe3 MexaHH3Mbl o6paTHOii CBS3H XOHTpOJIHpyiOT 
cxopocTb ero cexpeuHH >xejie30H (cm. tji. 7). 

MeTa6ojiHHecKHe npeBpameHHH topmohob Ha nepHtfrepHH cnoco6- 
Hbl B HeKOTOphlX CJlyMaHX He TOJIbXO HHaKTHBHpOBaTb ropMOH, HO H 
aKTHBHpoBaxb ero. 

5. KoHCMHhlH 6HOJIOrHMeCXHH CMHCJI CJIOaCHOH AHHaMHKH ropMO¬ 
Ha — ero cnen,H(J)HMecKoe B3aHMoaeiicTBHe c peanipyiomHMH TxaHSMH, 
npHBoasmtee k peajiM3au,HM cneu.H(}DM Mecxoro peryjiHTopHoro atJxJjeicTa. 
B cbh3h c 3 thm uannbiM npouecc — Taxace BaacHeHniHii xoMnoHeHT 
(J)H3HOJiorHHecxoH CTpyxTypbi SHnoxpHHHOH (J)yHxn,HH, ee xjieTOHHoro 
npeacTaBHTejibCTBa. Kohcmho, 6eccMHCJieHHo BKJiiOMaTb nejiHxoM nepn- 
(J)epHMecxHe opraHhi h TxaHH, pearapyiomHe Ha ropMOHhi, b cocTaB 
SHflOXpHHHOH CMCTeMH. BmCCTC C TeM B XJieTXaX ropMOHMyBCTBHTCJIbHblX 
TxaHefi, hjih TxaHeii-MHiiieHeH, ecrb cnepHaabHbiH annapaT y3HaBaHHs 
onpeaejieHHbix topmohob. 3tot annapaT, coctohuihh h 3 oco6wx xjictom- 
hwx 6eaxoB h cnoco6HbiH o6ecnenHBaTb HSOHpaTeabHbiM npneM ropMo- 
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Ha/ibHoro cHmaaa. cro npco6pa30BaHiic h HHHUHaumo cneuM(J)HqecKoro 
ropMOHa/ibHoro 3(J)(J)eKTa b kjictkc. noaywna Ha3Bannc ropMOHaabHbix 
LIHTOpCLICnTOpOB <CM. T/l. 8). B OpraHaX-MHWCHHX CyuiCCTByiOT OTflCJlb- 
hhc, cncuHt})HMecKMC uMTopcucnropbi koptmkoctcpohjjob. noJioBbix h 
TM pcoHaHbix ropMOHOB, HHcyaHHa, raioxaroHa, AKTF h t. a. 3 th pcuen- 
Topw ropMOHOB H HBJlHIOTCfl, OMCBHflHO, TKaHCBbIM KOMflOHCHTOM KaJKHOH 
3HflOKpHHHOH tfrVHKLlHM — KOpTHKOCTCpOMZIHOH, TOHaflaJlbHOH, THpCOHfl- 
HOH, HHCyjlHHOBOH, T/HOKarOHOBOH H T. fl. Ot KOHUCHTpaUHH H (J)VHKUHO- 
HajibHo-CTpyKrypHOH opraHH3au.HH peuenTopoB 6yayr Tax nan HHawe 
33BHCCTb B03M0>KH0CTb, CTCnCHb H, B OnpCaCaCHHOH MCpC, OCo6cHHOCTH 
pcaKUHH TK3HCH Ha aaHHHH ropMOH. 

TaKHM o6pa30M, Kaxcaaa 3HaoicpHHHaH (J)vhkum« npeacraBaHCT 
C060H MHOrOKOMIlOHeHTHyK) aHHaMHMeCKVIO CMCTCMy B3aHMOCBB3aHHblX 
npoueccoB, onpeacaaiomHx Ha pa3Hbix ypoBHax xax cneuH(J)HKy m cnay 
ropMOHa/ibHoro CHmaaa. Tax h MyBCTBHTCJibHOCTb kjictok h TxaHcii k 
aaHHOMV ropMOHy. 

AHayiH3 KOMnOHCHTOB pa3JIHWHbIX 3HaOKpHHHbIX Cj)VHKU.HH, Me- 
XaHH3M0B MX (J)H3MOaOrHqCCKOH OpraHH3aLl,HH M COCTaBJlHCT OaHy H3 
raaBHbIX 3aaaM COBpeMCHHOH TCOpeTHMCCKOH 3HaOKpMHOaOrMM (CM. pa3- 

aca II). 

ZIpyrHM B3>KHCHUJHM aCflCKTOM COBpeMCHHOH OHaOKpHHOJlOrMH flB- 
aflCTCfl MCCaeaOBaHHC B3aHMOaeHCTBHH pa3aHWHWX 3HaOKpHHHbIX tJ)yHK- 
u.MM b peryjism,HH npoueccoB ;*H3HeacflTeabH0CTH opraHM3Ma. Pa3pa6oT- 
xa 3 toh 3aaaMH npeacTaBaaeT co6oh caoacHyio npo6aeMy. nocxoabKv 
B3aHMoaeiicTBHe SHaoicpMHHbix cJ)yHKu,HH ocymecTBaaeTca Ha pa3aMMHbix 
ypOBHSIX, 33BHCHT OT MHOJKCCTB BHeiUHHX H BHyTpeHHMX yCJTOBHH H 

hocht aHHaMHMecKHH xapaiorep (cm. pa3aca III). 


OCHOBHblE nPMHUHnbl 0yHKL(HOHHPOBAHH% 

3H/JOKPMHHOM CHCTEMbI PI flEHCTBHZ rOPMOHOB 

Mojkho cc})opMyaHpoBaTb paa o6iuhx ocHOBonoaaraiomHx npMHiui- 
noB ( 3 aKOHOMcpHocreii) aesTeabHOCTH 3C h ropMOHaabHbix atJxjDCKTOB. 

1. KaacaMH ropMOH o6aaaaeT cnoco6HOCTbio a0303aBHCHM0 0Ka3bi- 
BaTb cneuH(J)HqecKMe aaa Hero MHoxcecTBCHHbie ocJxjDeicTbi b icacTKe h b 
opraHH3Me ( n p h h u h n cneuH(J)H«ecKOH naeiioTponHOCTH 
ropMOHaabHbix 3(Jd(Jdcktob). 

2. Kaacaasi MacTHaa n cJwHaaMCHTaabHaa (JjyHKUHH opraHH3Ma 
cneuM(J)HMccKH 3aBHCHMbi ot onpeaeaeHHOH rpynnbi (aHcaM6aa) ropMo- 
HOB (npHHLtHn MyabTHTOpMOHaabHOH KOOpaUHaU,HH npoueccoB XH3HeaC- 
«TeabHOCTH). 

3. TopMOHaabHue 3(J)(J)eKTbi no hx 6HoaorHMecKOH cymHocTH mo- 
ryT 6biTb nporpaMMHpyiomHMM, Heo6paTHMo h CTa6HabHo H3MeHHioiUM- 
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MM 4>CHOTMn h/ MJIH CjWHXUMOHaabHVIO aKTMBHOCTb K/1CTOK, H pcryjTflTOp- 
HblMM. o6paTMMO M TpaH3MTOpHO H3MCHSUOUIHMM KJieTOMHWe (J)y HXUMM 
(npMHu.Mii aercpMH HMpyjomero m KOHTpojiMpyiomero 
ilCMCTBM H rOpMOHOB). 06a TMna 3(})(|)eXTOB HMdOT ^h6o CTMMyjIM- 
pytomyio, aM6o HHrM6MpyK3myio Han pa BacHHocTb. 

4. ropMOHaJIbHbie StJxfcCXTbl B- 3aBMCMM0CTM OT fl03M M pMTMa 
ccKpeuMM ropMOHa, a Tax>xc pc3ktmbhoctm pearMpyioiuHx crpyxTyp mo- 
ryT M3MCHflTb CBOK) HanpaBJieHHOCTb C M03MTMBH0M Ha HCraTMBHyiO H 
Hao6opoT ( n p m h m m n o6paTMMOM h a n pa b a c h hoct h ropMo- 
HaJTbHOrO 3 (J) tj) C X T a ). 

5. Bo3MO>KHOCTb M XapaXTCp H36MpaTCJTbHOrO (J)H3MOJTOrMqeCKOrO 
aCMCTBMfl JIK)6orO TOpMOHa Ha KJieTKM OnpCaCJTSHOTCfl B paBHOti Mepe xax 
xaMccTBOM m kojimwcctbom caMoro ropMOHaabHoro cnrHaaa. reHcpMpye- 
Moro 3Hfloxpn hhom >xeac30H, Tax h HajiMMMCM peueriTopHoro annapaTa 
pearMpyioiuHx xaeTox. cneuHtJjMwecxM B3aMMoaeMCTByiomero c aaHHHM 
ropMOHOM (ropMOH-peucnTopHbiM n p m h u. m n 3 4> $ e x t a) . 

6. Ka>xzjbiM ropMOH, o6aaaaa cnoco6HocTbio cncuM(J)MMecxH m mho- 
jkcctbchho B/iM«Tb Ha pa3Hbie peaxTMBHbie CTpvxTypw opraHH3Ma c no- 
Mouibio npMHUMnMajibHO o6iumx, oaHOTMnHwx MexaHM3MOB, pea/iM3yer 
CBOM 3tJ)(J)eXTbI B 3aBMCMMOCTM OT MOp(}DOaOrHWCCXMX M (jDyHXUMOHaJIbHHX 
oco6cHHOCTeM xa^aoii m3 pearnpy kmumx TxaHcii ( n p mh u. m n t x a h c c - 
neuM(jDMMHocTM ropMOHa/ibHoro 3(jD(J)exTa ). 

7. 3(Jxj)cxTHBHocTb aeMCTBMfl aio6oro ropMOHa Ha pearnpyioiuHe 
CTpyxTypw — ero cnaa m bpcmohhhc napaMerpbi (6MoaMHaMMxa h 6mo- 
xMHCTMxa) — cymecTBeHHO 33BHCMMbi ot CMCTCMHOM opraHM3auHM xaac- 

aOM MHOTOXOMIlOHCHTHOM 3HaOXpMHHOM (JDVHXLIHH, C OaHOH CTOpOHbl, M 
CMCTeMHOM OpraHM3aUHM MyjIbTMTOpMOHaJTbHblX aHCaM6aeM, XOOpaMHM- 
pyioiiiMX acflTC/ibHocTb 3tmx CTpyxTyp, — c apyroii (n p m h u ,m n chc- 
TCMHOCTM ropMOHa/lbHWX 3(J) tj) e X T O B ) . 

8. Bcc 3BeHbH xa*aoM aHaoxpHHHon (J)yHxii,MH h 3C b uejioM, xax 
m bccx ynpaB/isnouiMX cmctcm, m3mchhiot ypoBCHb CBoeii axTMBHOCTM b 
3aBMCMMOCTM OT nOTpe6HOCTCM OpraHM3M3 noa aCMCTBMCM pa3HOo6pa3- 
Hbix MCX3HM3MOB mx peryasuiMM m caMoperyaHUMM i n p h h u h n pery- 
anpycMOCTM jc»tc,hhocth 3 C ) . 

npMBcacHHbio ochobhhc npMHunnbi npeacTaBaHiOT co6om (jDyHaa- 
MCHT, Ha XOTOpOM 3M>KayTCH BCC aCflCKThl 3HaaH3a (J)M3MOaorMM M naTO- 

jiorHM 3C. 



fJlABA 3 


XHMHHECKAZ CTPYKTYPA rOPMOHOB 
M EE CB33b C EMOJIOTMHECKOM 
AKTHBHOCTbK) 


ropMOHbi npeflCTaBJiaiOT co6oh 6HoopraHHMecxHe coeaHHeHHH pa3- 
jihmhoh xHMMwecKOH npHpoabi, o6iiaaaiomHe oco6oii crpyxTypoH, xo- 
Topaa h o6ycjiofejiHBaeT hx BbicoxocneuHtJjHMecxyio 6HOJiorHMecxyio ax- 
THBHOCTb xax cHCTeMHbix peryjiHTopoB (J)M3HOJiorHMCCKHx npoueccoB. 


OrpyxTypa ropMOHOB moxcct pe- 
ajiH30BaTbca, bhzihmo, 6aaro- 
aapa xoMiuiCMeHTapHOMy co- 
OTBeTCTBHIO XHMHWeCKOrO CTpO- 
eHHB ropMOHa CTpoeHMio cbh- 
3biBaiomero ueHTpa ropMOHajib- 
Horo peuenTopa b pearnpyioiueH 
XJICTXC M CnOCo6HOCTH o6pa30- 
BaBiuerocfl ropMOH-peuenTop- 
Horo xoMiuiexca BxjiiOHaTb cne- 
UMtJjHMecKoe aeMCTBMe ropMo- 
HajibHoro coeaMHeHHfl Ha xjieT- 
Ky. AHajIM3 XHMHMeCKOH CTpyx- 
Typbl H CBOHCTB ropMOHOB no- TopMOHbi 

3B0/iaeT. c ohhoh cTopoHbi. no- 
HHTb MexaHH3Mbi peajiH3auHH 
HX 6H0J10rHMeCKMX 3(J)(i)eXTOB, 
nyTH 6HOCHHTe3a, TpaHcnopTa h 
nepH^epHMeCKoro MeTa6ojiH3- 
Ma, c jjpyron — co3aaeT paiin- 
OHajibHyio ocHOBy ajia pa3pa- 
60TKH MeTOflOB HX aHaJIHTHMe- 
CKoro onpeaejieHHH b 6no/iorH- 
wecKOM MaTepnajie, a Tax>xe Ha- 
npaBJieHHoro HCxyccTBeHHoro 
CHHTe33 C3MHX ropMOHOB, HX 
aXTHBHbIX aHaJlOTOB H aHTHrop- 
MOHOB. 



Puc. 13. K/iaccMcj3MKauHH ropMOHOB 

IIO MX XMMMMCCKOM lipapOAC 
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K HacToameMy BpeMeHH ynanocb pacuiH(J)pOBaTb crpyKTypy bccx 
H 3BCCTHHX TOpMOHOB, a TaiOKC OCymeCTBHTb CHHTC3 HX MOACKyA. Ho He- 
flaBHcro BpeMeHH aah CHHxesa ropMOHa HcnoAb30BaAH xHMHHecxHe h 
MHK po6HOJioraMecKHe MeTOflu. B nocjieaHeM cjiywae aah stoh uejiH Ha 

HeKOTOphlX CTaflHHX HCII0Ab30BaAH (JjepMeHTH MHKpOOpra HH3MOB. B no- 
cneflHHe roahi noMBiuiHCfe peajibHhie bo3mo*hocth aah MO/iCKyji«pHO-6H- 
ojiorHMecKoro cHHTe3a ropMOHajibHhix coeaHHeHHH c HcnoAb30BaHHCM 
MCTOAOB reHHOH HHJKeHepHH. 

Ha ocHOBe xHMHHecicoro crpoeHH« H3BCCTHHe ropMOHH no3BOHO*mhix 
noflpa3Aeji»iOT Ha tph ochobhnx miacca: 1) crepoHAw; 2) npoH3BOAHbie 
ncviHeHOBbix ^KHpHwx khcaot; 3) npoH3BOAHue aMHHOKHCAOT; 4) 6ejiKOBO- 
nenTHAHhie coeAHHeHHsi. 


C 2 i-CTepoHAw 

(nperHaHOBue) 



KopTHKOCTepOHiXU 
r nio KOKOpTHKOHJlbl M MHCpaJlOKOpTMKOMflfcl 


IlporecTHHbi 


C 19 -CTepoHAw 

(aHApocTaHOBbie) 
Cig -CTepoHAU _ 
(3CTpaHOBue) 

C 27 -CTepOHAW 

(xojiecTaHOBbie) 



AHAporenu 


3cTporeHW 
1,25 (OH)j — Dj 


3KAH30HU 


npocTamaHAHHbi, TpoM6oKcaHbi, 
/ieMKOTpneHbi (naparopMOHbi) 


TMp03HHOBbie_ 
rOpMOHbl 


KaTexojiaMHHbi - 


THpeoHAHbie topmohu 
- MejiaTOHHH 


TpHnTO())aHOBue-> 

ropMOHbi 

HeHporMno4»H3apHbic nenTHAU 

r HiioTaAaMMHecitHe pHAH3HHr-<l>arropbi - 

AHrMOTeH3HHbl 

OAHronenTMAHbie ropMOHU rMno<t>H3a THna AKTT 
OjiHronenTHAHbie ropMOHbi THna mioraroHa h 
ropMOHOB ace/iyAOHHO -KMiueHHoro Tparra 

HHcyjiHH h ero rt)Mo/iorn 
TopMOHU THMyca 
ATpHonenTHflbi 

noAMnenTMAHbie topmohm, pery/iwpyiomHe o6mch Ca 
MoHOMepHbie 6e/iicn p*Aa CTr 
jjHMepHue raHKonpoTeHHOBbie ropMOHbi 


-Pa a Ba3onpeccHHa 
^ P*A OKCHTOUHHa 


Pa A mioKaroHa 
Pa a racTpHHa 
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KaK BHJJHO H3 pMC. 13, Ka>KflbIM H3 3TMX KJiaCCOB nOflpa3Ae/IHIOT Ha 
ccMCHCTBa, a nocjieaHHe — Ha rpynnbi. OfoeAHHeHMe mpMOHOB b KJiac- 
cw, ccMCHCTBa m rpynnbi ocHOBaHo Ha pa3JiHMHOM CTeneHH o6whoctm hx 
xhmhmcckom CTpyxTypbi, a cneaoBaTejibHo, h Ha o6iuhocth nyTen sbojiio- 
UHOHHOrO pa3BMTHfl, 6.HH30CTH 4> M 3HKO-XHMHWeCKMX H 6HOJIOrHMeCKHX 
cbomctb, a TaxjKe nyTen 6HOCHHTC3a h KaTa6ojiH3Ma. CneayeT 3aMeTMTb, 
hto y 6ecno3BOHOMHbix Hapaay c ynoMsmyTbiMH KjiaccaMH mpMOHOB 
HMeiOTCB rOpMOHH, HBJIHlOUIHeCtt npOH3BOflHHMM nypHHOB H T.fl. 

M3VMeHHe CTpOeHHB MO^eKyjI pa3/IMHHbIX ropMOHOB H HX CHHTe- 
THnecKHx aHajioroB noica3biBaeT, wto b hx crpyKType, xax h b crpyKType 
apyrnx 6MOJionmecKH axTHBHbix coc^hhchhh, c toh vum hhom creneHbio 
onpeae^CHHOCTH mo*ho BbisiBHTb OTaejibHbie cJjparMeHTbi, MMeiomHC pa3Hoe 
4)yHKUMOHajibHoe 3HaqeHMe. Flo XexTepy h EpayHy (1971), HnneHcy 
(1972) HaH6ojiee otmctjimbo ohm bmab^biotcb b MOJiexyjiax pswa aocTaTOM- 
ho xpynHbix (ho He cjihuikom) nenTHZWbix topmohob. Tax, b ropMOHajihHMx 
Mo^exyjiax b HaeajibHOM cjiywae moxcho Bbiae^MTb: aapecHbie (JjparMeHTbi 
(ranTOMepbi, miH peKorHOHbi), o6ecnenMBaioiixHe noncK mcct cneLuuJiMMecKO- 
ro fleifCTBHsi, ho crmh He npoH3Bo^simHe 6MarorHMecKHx o^x^cktob; axTOHbi 
(3<|)4)eKTOMepbi, aproMepbi) — (})parMeHTbi, HenocpeacTBCHno o6ecnewHBa- 
joiuhc BKjnoneHHe ropMOHajibHHx atjxJjeKTOB b peanipyioiiiHx KjieTKax, ho 
cneuH(J)MMecKH ruioxo CB«3biBaeMbie peuenTopaMH; BcnoMoraTejibHbie (ao- 
no^HHTejibHbie) (J)parMCHTbi, KOTopwe He OKa3HBaiOT npsiMoro b^mhhhsi Ha 
peajiH3auHio aaHHoro ropMOHa^ibHoro 3(Jx|)eKTa, ho h 3 mch«iot CTa6mibHocTb 
ropMOHa, peryjiMpysi ero aKTHBHOCTb h o6ycjiOBjiHBaa HMMyHO-/ionmecKHc 
CBOHCTBa, a Taxxce HHyio ropMOHajibHyio a ktHBHOCT b (pnc. 14). 



A 

B 

N 

Puc. 14. OyHKUHOH&nbHO-CTpyK- 
TypHHfl opraHH3auHH Mo/iexy/i rop¬ 
MOHa: H 

A B 

A 

N 

A — «aKTOH», B — peKomoH (ranToMep). 

N — BcnoMoraTejibHbie cJjparMeHTbi; / — 

oTflejibHoe pacnojioaceHMe cfiparMeHTOB. 2 — 


B 

N 

B pa3aeyiaeT A Ha flBa cy6tJ>parMeHTa. 3 — | 


1 ' 


A m B nepeKpbiBaioTca. 4 — MO/ieKy/ia HeteT 
ABe 6noyiormiecKMe 3 kthbhocth c A\, B\, N\ 

.. a- n. a/_ 

> 

> 

DO 


N, 

n i f |-- 


a 2 b 2 n 2 


KaJKflblH H3 3THX (JlV'HKUHOHajlbHblX ynaCTKOB He o6si3aTejIbHO 
CKOHueHTpnpoBaH b OflHOM MecTe MOJiexyjibi ropMOHa: KOMnoHeHTbi (JjyH- 
KiiMOHajibHoro (JjparMeHTa 6wBaioT npocTpaHCTBeHHO pa3o6meHbi, a pa3- 
iiHMHbie no (JjyHKitMflM 4)parMeHTbi MoryT nepexpbiBaTb apyr apyra. 

OTjiMHHTe^bHaa nepTa a/jpecHbix JioxycoB — cnoco6HOCTb b 4>h- 
3HOJioirmecKHx KOHueHTpauMSx KOHKypMpoBaTb c uejibHOH MOiiexy^oH rop¬ 
MOHa 3a cBH3biBaHHe onpeaejicHHHMH peuenTopaMH h Hecnoco6HOCTb b 
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iIK)6bIX KOHIteHTpaUHSIX BOCnpOH3BOflHTb rOpMOHaJIbHblH 3(JxJ)eKT. BMeCTe 
C TCM B (J)H3H0J10rMMeCKMX KOHUCHTpailHflX aKTOHbl npaKTHMCCKM He 
KOHKypMpyiOT c ue^bHOH Mo^eKyjioH ropMOHa 3a CBfl3NBaHne pearwpyio- 
meii kjictkoh, ho MoryT b CBepx(J)H3Ho.norMMecKHx KOHueHTpauHax bm- 
3biBaTb cneuM(J)HMecKMe ropMOHajibHbie 3 (JxJ)eKTbi. TaxHM o6pa30M, ran- 
TOMepw mojkho paccMaTpHBarb xax cneuwajibHbie BCKTopHbie ycmiHTejiH 
ropMOHajibHoro CHraajia, 3ajioxceHHoro b axTOHe. 0/maKO b OojibiiiMHCTBe 
H3BecTHbix cnyMaeB HajiHMwe axTOHa b ropMOHajibHOH Mo^exyjie b cboio 
OMepeab ycMJiHBaeT CBa3biBaHHe ranTOMepa c KjieTOMHbiMH peuenTopaMM. 
B pe3yjibTaTe OKa3biBaerca, mto 6HO.norHMecKaa aKTMBHOCTb MOJieicyjibi 
ropMOHa HaxojjHTCH name Bcero b npaMoii shbhchmocth ot hhtchchbho- 
ctm ropMOH-peuenTopHoro CBa3biBaHHa, xoTopaa o6ycaoBJieHa B3awMO- 
B^MflHMflMM aapeCHHX M aKTOHHbIX JIOKyCOB, a TaKJKe B3aHMOfleHCTBMeM 
HX C HeKOTOpbIMM BCnOMOraTC/IbHblMM (JjaxTopaMH. 

Ecjih Mo^ieKy^a ropMOHa noTCHUHajibHo hccct HecxojibKO pa3/wMHbix 
4x>pM 6MO,!OrHMeCKOM 3KTHBHOCTM, TO B ee COCTaBe MOXteT COflepXCaTbCH 
HeCKOJIbKO 3KT0H0B, aAPCCHHX H BCnOMOraTCJIbHblX cflparMCHTOB (pHC. 14, 4 ). 
Ba>KHO nOflMepKHVTb, MTO aKTHBHOCTb Kax^aoro THna B3aHMOCBa3aHHblX (JtyH- 
KLUfOHaJlbHblX (J)parMCHTOB 33BHCHT He CTO/IbKO OT erO nepBHMHOH CTpyKTy- 
pw, CKOJibKO ot ero koH cJx>pMaij,M h. Mmchho crporo onpeaejieHHas TpexMep- 
Haa CTepHMecKaa CTpyKTypa B3aHMoaeHCTByiomnx (JjyHKiuioHajibHbix 4)par- 
MeHTOB MoneKyjibi ropMOHa b Komie kohuob onpeaeaaeT cwiy h 3(JxJ)eKTHB- 
HOCTb CBfl3bIBaHM» TOpMOHOB C peiienTOpaMH. XHMHMeCKOH MOflH^HKaUHeM 
CTpyKTypw MOiiexy^bi ropMOHa moxcho ao6wTbca Taxon CHTyauHH, xoraa 
npoH3BOflHbie ropMOHa cnoco6Hbi CB»3MBaTbca b toh hjih hhoh creneHM 
peiteriTopaMH, Tepaa npn stom aKTOHHwe cbohctb3. Tax we MOflH(J)HUHpo- 
BaHHbie coeaHHeHna MoryT o6paTHMO KOHKypwpoBaTb c HamBHUMH ropMO- 
h3mh 3a CBa3biBaHHe c peuenropoM, 6aoKHpya ropMOHajibHbin atJxJjeKT. 
Ha 3TOM npMHUHne OCHOBaHO aeHCTBHe MHOITIX CCreCTBCHHblX H CHHTeTHMe- 
ckhx cmmuzopMOHOG (eopMonajibHbix aHmaeoHucmoo) KOHKypcHTHoro THna. 

CTpyxTypa topmohob no3BOHOMHhix xcmbothhx, no KpaHHeii Mepe 
ee ocHOBbi, BCTpenaeTca y 6ecno3BOHOMHbix, pacTeHHH h oaHOK^eTOMHbix 
opraHH3MOB. rio-BH^HMOMy, oHa B03HHKjia 3-5 Miipa jieT Ha3aa, HO 
npMo6pejia ropMOHajibHbie 4>y HK u M H JiHiiib b nocaeaHHe 500 mjih ;ieT 

B {J)HJIOrCHC3C n03B0H0MHbIX. FI pH 3T0M 3BOJHOUHOHHpOBaJia He TOilbKO 
CTpyxTypa, ho h (})yHKUHH ropMOHajibHbix coeaHHeHHH (EappHHiroH, 
1987). XMMMMecKoe CTpoemie MHKpoMOJieKyjiapHbix topmohob b CBa3H 
C OTHOCMTejIbHOH ee npOCTOTOH H3MeHHJIOCb B 3H3MHTeJIbHO MeHbllieH 
CTeneHH, qeM 6e^KOBO-nenTMflHbix. B sbojiiouhh nocjieaHHx HaM6ojiee 
ycTOMMHBWMM OKa3hiBaiOTca axTOHHbie 4>parMeHTbi nojmnenTMflHbix mo- 
jiexyji, MeHee KOHcepBaTHBHbiMM — aapecHbie, a HaHfkmee Bapwa6e;ib- 
HbiMM — BcnoMoraTe^bHbie (IO.A. FlaHKOB, 1988). 

B OojibuiHHCTBe cnyqaeB, 3a peaxHM hck^iomchhcm, roMOJiorHM- 
HblM ropMOH BHCUIMX n03BOHOMHbIX CnOCo6eH BOCnpOM3BOflHTb (J)H3HOiIO- 
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nmecKHe 3(})(})eKTbi y hm3uihx no3BOHOMHbix. 06paTHaa xapTHHa Bcrpe- 
MaeTCB 3HaMHTejibHo peace. 

XHMHwecica» crpyKTypa onpeaeaaeT He ToabKO xapaxTep h mccto 
cneuH(J)HMecKoro aeftcTBHa ropMOHa, ho h aaHTeabHocrb ero npe6biBaHna 
b opraHH3Me, a caeaoBaTeabHO BpeMa aeiiCTBHa. nocaeaHee 3aBHCMT ot 
CT eneHH cJjHKcauHH ropMOHa 6e;iKaMH xaeTOK h naa3Mbi kpobh, ckopocth 
ero xHMHwecKMx npeBpameHHH. 


CTEPOHAHblE rOPMOHbl 

ropMOHbi 3Toro Kjiacca npeacraBaaioT co6oh nojiHUHKjiMMecKHe 
COeflHHeHHfl JIHnHJHOH npwpoflbl, B OCHOBe CTpyKTypbl KOTOpbIX JieaCHT 
UHK^oneHTaHnepraflpo(J)eHaHTpeHOBoe (crepaHOBoe) aapo, cocroamee H3 
KOHfleHCHpOBaHHMX MCXCaV C060H Tpex HaCbimeHHfalX IlieCTHMJieHHbIX ko- 
jieu (A, B, C) h OflHoro HacbimeHHoro n»TH»uieHHoro (D) KOJibua. 

IlepBHMHaa crpyKTypa h BaacHenuiHe npocTpaHCTBeHHbie koh(J>h- 
rypauHH MoaeKya crepoHaoB npHBeaeHbi Hnace, rae e — 3KBaTopnajibHwe 
CBA3H, napaaaeabHbie ochobhoh naocKOCTH KOiibua uHKJioreKcaHa, a — 
aKCHajibHwe cb»3h, nepneHaHKyaapHbie ochobhoh iuiockocth KOJibua 
UHKJioreKcaHa, c a- (nyHKrapHaa jihhh») h /f-opneHTaiiHaMH (ciuiouiHaa 
jihhh«). CTepaHOBoe aapo o6ycaoBjiHBaeT eaHHCTBo nojiHMopcf)Horo no 
crpoeHHio h 4>y H KUHflM icaacca crepoHaHbix ropMOHdB. BMecTe c tcm, 
ecjiH crepaHOBbiH CKeaeT onpeaejiaeT o6mHocrb ropMOHOB aaHHoro Kjiac- 
ca, to pacxoacaeHHe hx cbohctb onpeaeaaeTca coaeTaHHeM OTHOCHTeabHo 
He6oabuiHx MoaH(J)HKauHM b CTpyKType cxeaeTa. 

CTepoHaHbie coeaHHeHna 
OTHocHTeabHo naoxo pacTBopaioT- 
ca b Boae h xoporno — b opraHH- 
aecKMx pacTBopHTeaax, Macaax h 
6ejiKOBMx pacTBopax. ropMOHajib- 
Hbie CTeponabi, 6aaroaapa mx jw- 
nO(})HJIbHOCTH H BbICOKOMy cpOaCT- 
By K pa3JlHMHbIM 6eaKOBbIM pac- 
TBopaM, aenco npoHHKaiOT aepe3 
naa3MaTHwecKHe weM6paHH h mo- 
ryT CBo6oaHO ceKpeTHpoBaTbca 
CTepoHaoreHHbiMH KaeTKaMH b 
K poBb, a H3 kpobh nocTynaTb 
BHyTpb pearMpyiomHx rjictok. 

B oTaHHHe ot MHorax apy- 

rHX UHKJIHMeCKHX COeaHHCHHH, 

HMeiomMx miocKyio (ruiaHapHyio) 

CTpyKTypy, crepoHaH xapaKTepH- 
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IjHKJioneHTaHneprHflptMjieHaHTpeH (CTepaH) 



e 5/J-CTepoHnu 



3yic>Tcsi TpexMepHoii npocTpaHCTBeHHOH KOH(J)HrypauHeH, oco6eHHOCTH 
KOTOPOH CymeCTBeHHO RnHflIOT Ha HX 6HOJIOrHMeCKyiO aKTHBHOCTh. 

TeoMeTpHAecKafl (J)opMa CTepoHzmoH MOiieKyjiu aocTaTOHHo cra6mib- 
Ha h onpenejiACTCA KOH<})opMauHeH kojicl^ (uniuioreKcaHOBbie KOJibua hmc- 
k?t KOHtJx)pMauHio xpecjia, a UHKjioneHTaHOBoe — na/iyxpecjia), xapaxTC- 
pOM HX COCflHHCHHA (B/C- H C/D-COHJieHeHHfl HMeiOT mpOHC- KOH(})HI7pa- 
UHio, a A/B-coHJiCHeHHC — ji h6o mpanc-, n h6o ^wc-KOH{J)HrypaHHio), a 
raxxce pacnojioxceHHeM aTOMOB Boaopoaa, paaHxajioB h (JjyHKUHOHajibHbix 
rpyim, npHcoeaHHeHHbix k crepaHcmy aqpy (a- hjih /?-opHeHTauna b 
npocrpaHCTBC). C/icayeT oTMeTHTb, hto creponahi — onraqecKH aKTHBHbie 
coeflHHeHHH. Bee npHpoaHbie ropMOHbi hbjihiotch npoH 3 BoaHhiMH D-pafla. 

B CBA3H C TeM, MTO CTepOHflHhie rOpMOHM HMeiOT KOMnaKTHyiO H 
BMecTe c TeM cjioxcho ynaKOBaHHyio CTpyierypy, bhabjichhc (})yHKUHo- 
HajibHOH poiiH OTae/ibHHx ee yqacTKOB qame Bcero 3aTpyaHeHO. 

KjiaCC CTepOHflHhIX rOpMOHOB BKJIIOMaeT CeMCMCTBa npOH3BOflHhIX 
MCThipex runoTeTHqecKHX CTepoH^OB, coaepxcamHx pa3JiHMHoe hhcjio yr- 
^epoflHbix aTOMOB: nperaaHa C 21 , aHjpocTaHa (C 19 ), acTpaHa (Cis) h 
xojiecTaHa (C 27 ). 

npemaHOBbie CTepoimHbie ropMOHbi mojkho paccMaTpHBaTb xax 
npoH3BOAHbie C 2 i~CTepoHaa nperHaHa: 


IIporeCTMHU KopTHKOCTepOMJIU 




CcrpcntpycMbie C 21 -cTepoH.au 


45 



3to ceMeftcTBO topmohob coctoht H3 flByx ochobhhx rpynn: xop- 
THKOCTepoHflOB (ropMOHOB Kopw HaflnoMeMHMKOB) m nporecTHHOB (ropMO- 
HOB flHWHHKOB M IUiaUCHTbl). 

KopmuKocmepoudbi — C 2 i-CTepoHjbi, xapaKTepM3yiomHecsi Ha- 
JlHMHeM B KO^bUe A OflHOH flBOHHOM CBH3H B nOJIOXCCHHH 4~5 (A 4 -flBOH- 
hoh CBA3H), KeTorpynn b 3-m m 20-m nojiojKCHHflx, rnapoiccHJibHOH rpyn- 
nw b 21/3-no^oxceHHH. Rjisi npoflBJieHHfl hx cneuH(})MMeCKOH ropMOHajib- 
HOH 3KTMBHOCTM flOMHHaHTHOe 3HaMCHHe HMeeT 17/3-OKCHaueTOHOBaH 
6oKOBaa uenb. 3Ha*ieHHe btopom aoMHHaHTbi, bhahmo, HMeeT 11 -okch- 
rpynna, pe3KO ycmiHBaiomasi CBOHCTBa Bcex KopTHKOCTepoHflHhix ropMo- 
HOB (KaK miOKO-, Tax H MHHepa/IOKOpTHKOHUOB): 


CH 2 OH 

CO 



17«-0KCHKOPTMKOCTepOH. 
rHflpOKOpTHJOH, 
ICOpTMJOJI <F) 


<j:h 2 oh 



KopTHKOCTepOH (B) 



KopTMJOH (E) 


CHjOH 

io 



11-flerHJipOKOpTHICO- 
CTepoH (A) 


CH 2 OH 



17 <x- 0 kch- 11- neioiccH- 

KOpTHKOCTCpOH („S“) 



11-HC30ICCH KOpTH KOCTepOH 

CHOK) 



npHppJHUe KOpTMKOCTepOMJbl 


KpoMe Toro, b MOJiexy^ax KopTHicocTepoHnoB MoryT npHcyTCT- 
BOBaTb rH^poKCHJibi b no;ic»KeHHSix 17a, la, 18/3 h ajibflerHflHasi rpynna 
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B 13-M nOJIOXCeHHH. B 11-M n03MUHH KMCJIOpOflHafl (})yHXUHH MOJKCT 
Haxozt^iTbCB He TOJibKO b (J)opMe raapoxcHaa, ho h b (JjopMe KeTorpyn- 
mj. 3a ycHJieHHe cneuH(})MMecxoH 6MoaorHMecxoM aKTHBHOCTH h o6ec- 
neweHMe bmcokoh cTeneHH cpoacTBa topmohob k cooTBeTCTByjouxHM 
KJieTOMHMM peuenTopaM OTBeTCTBeHHbi, noMHMO 17-/3 oKCHaueroHOBOH 
h 11-OKCHrpynn, 1 3-aabaorpynna h, BeposiTHO, CTpoeHMe xoabua A. 

CTpyKTypa 6oabiueH uacTM xopTHxocTepoHaoB 6waa BnepBbie pac- 
uiMc|jpoBaHa HCCJieaoBaTejibCKHMM rpynnaMM KeHaaaaa h PetixurreH- 
Ha (1935-1938). BnocaeacTBHe Tsmt (1952) onncaa CTpyxTypy aabao- 
CTepoHa. 

Bbiuie npHBeaeHbi CTpyxTypHbie (JjopMyabi CTepoMaHbix coeaw- 
hchhh, BhiaeaeHHbix H3 axcTpaxTa xopbi HaanoMeMHMxoB pa3Hbix bh- 
aoB >khbothmx h o6aaaaioiuHx cneuHtJjHnecxoH xopTHxocTepoHaHoii ax- 
THBHocTbio b onbiTax in vivo. Flo 6HoaorHMecxoii aKTHBHOCTH 3th coe- 
aHHeHHH aeaaT Ha aee rpynnw: raioxoxopTuxoHabi h MHHepaaoxop- 
THKOHabl. 

K raiOKOKopTHKOHaaM othochtcb xopraxocrepoH (coeaw- 
HeHHe B), K0PTH30.TI (rMap0K0pTM30H, 17a-OKCHKOpTHKOCTepOH, nan coe- 
aHHCHHe F), KopTM30H (11-aerMapoKopTM3oa, 1 l-aerwapo-17 a-oxcnxop- 
TwxocTepoH, nan coeaHHeHHe E), 11-aerHapoxopTMxocTepoH (coeaHHe- 
HHe A) H la-OXCMXOpTHXOCTepOH. 

Haw6oaee axTMBHbie raioxoxopTHxoMabi — xopTM3oa m xopthxo- 
CTepOH. HexoTopwe CTepoHaw (xopTH30H, 11 -aernapoxopTnxocrepoH) 
nposiBaniOT raioxoxopTHxoHaHyio axTHBHocTb Toabxo b onbiTax in vivo, 
nocxoabxy ohh npeBpamaiOTCfl b axTHBHbie rvnoxoxopTHXOHabi (xopTH- 
30 a Haw xopTHxocTepoH cootbctctbchho) . Bee npHpoaHbie raioxoxopTH- 
xoHabi o6aaaaiOT h Hexoropon MHHepaaoxopmxoHaHOH axTMBHocTbio. 
OHa MaxcHMaabHa a aa xopTMxocTepoHa h oco6chho la-oxcHxopTHxocTe- 
poHa. 

McTHHHbiMM, T.e. cexpeTMpyeMbiMH xopoii HaanoweMHMxoB raioxo- 
KOpTHKOMaaMH, BBasnOTCH X0pTM30a, XOpTMXOCTepOH H y HexOTOpbIX Pbl6 
la-OXCHXOpTMXOCTepOH. 

TaioxoxopTHxoMabi — MomHbie peryaflTopbi yraeBoaHoro h 6ea- 
xoBoro o6mchob. Ohm Bbi3biBaioT noBbiineHMe xoaHMecTBa raHxoreHa 
b nencHM h xoHi4.eHTpau.HH raioxo3bi b kpobh; topmo3ht CHHTe3 6eaxa 
B aHM(JX)HaHOH TX3HM, MblUIUaX H COeaHHMTeabHOH TXaHH (xaTa6oaMMe- 
cxhh 3(|xJ)exT), ho CTHMyaMpyiOT o6pa30BaHHe 6eaxa b neneHM (aHa6o- 
aHHecxHM attxJjexT), noBbimaioT pe3MCTeHTHOCTb opraHH3Ma x pa3aHM- 
hwm pa3apa*HTeasiM (aaanTHBHbiH 3(Jx|)exT), a Taxxe b 6oabuiMx ao3ax 
oxa3biBaiOT aHTHBOcnaaHTeabHoe h aeceHCH6HaM3Hpyiomee aeiiCTBHe. 
riocaeaHHe atJxfcexTM raioxoxopTMxoHaoB o6ycaoBHan hx uiMpoxoe npM- 
MCHCHHe b xaHHHxe aaa aencHHa 3a6oaeBaHMM, b ochobc naToreHe3a 
xoTopwx aexcaT aaaeprHuecxHe npoueccw m BOcnaaeHMe. C ueabio ycn- 
aeHHM 6HoaorMMecxoH axTHBHOCTM npnpoaHbix xopTHxocTepoHaoB 6bian 
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nojiyMeHbi hx MHoroMHCJieHHbie chhtcthmcckhc aHanorw. Hanfianee hh- 
TepecHH hjisi icjihhhmcckoh npaxTHKH npeaHH30Ji0H, aeKcaMeTa30H, Tpw- 
3MCHHOJIOH, CHHaJiap, JiaKOKOpTCH. Bee 3TH CTepOHJIbI — npOH3BOflHfaie 
KopTH30iia (rHflpoKopTH30Ha) — OTiiHMaiOTCfl ot Hero npexme Bcero Ha- 
JIHMHeM flOnO^HHTe^bHOH flBOHHOH CBH3H B KOJIbUe A (A^flBOHHOH CBH- 
3H). TtUIbKO BBefleHHe flOnOJIHHTeJIbHOH flBOHHOH CBH3H (npeflHM30JI0H) 
yBejIHMHBaeT CnCUH(J)MMeCKyiO aKTHBHOCTb IVIIOKOKOpTHKOHflHOH MO/ie- 
xyiibi npHMepHO b 4 pa3a. BBeaeHHe b crpyKTypy ropMOHa (Hapsmy c 
A*-flBOHHOH CBH3bK>) aTOMa 4>TOpa B 9a-n03HIIMIO KOilblia B H 16a-, HJIM 
16/3-MeTHjibHoro paamcajia, hjih 16a-nnflpoKcmibHOH rpynnbi eme b 
6o^biueH creneHM noBbimaeT rmoKOKopTHKOMflHyio h aHTHBocnajiMre^b- 
Hyio aKTHBHOCTb MOiiesyiibi CTeponaa. Tax, aKTHBHOCTb aeKcaMeTa30Ha 
6o^bme aKTHBHOCTH rHflpoKopTM30Ha npMMepHO b 15-25 pa3. 




CnHajiap JlaicoicopTeH 

(6ot, 9ot-nn(J)Top- 16a-oiccH- (6a, 9a-zui(})Top- 16a-MeTmi- 

npeziHmojioH, 16,17-aueTOHHn) npeflHH30Ji0H-21-nnBajiaT, 6a-cJ)Top- 


neiccaMeTa30H-21-TpMMeTH^aueTaT) 
CMHTCTHHccKHe aHajiorH KopTH3ojia 
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Eme b 6ojibweH cTeneHH 3 xthbh pyeT CTepoHaHyio Moaexyay ao- 
nojiHHTejibHoe BBeaeHwe 6a-(})Topa. Taxaa axTHBauHH pacnpocrpaHsieT- 
ca* ecTecTBeHHo, He Toabxo Ha nepH^epimecxHe acjxJjexTbi cTeponaoB, ho 
h napaaaeabHo Ha hx TopM03amee aeHCTBne no OTHOiueHMio k peryawpy- 
jomeii HaanoMeMHHKH xopTHxoTponHoii (JjyHKHHH rano(})H3a no MexaHH3- 
wy o6paTHOM cbh3h. 3tot noOoMHbin 3(Jx})exT npn aeneHHM 6o;ibuiHHCTBa 
3a6o;ieBaHHH HeaceaaTeaeH, nocxoabxy noaaBaaeT cexpeuwio 3HaoreH- 
Hbix KopTHKOCTeponaoB. FIo3TOMy A 1 -9a-, 6a-npoH3BoaHbie xax «qpe3- 
MepHo» axTHBHbie npn chctcmhom aeficTBHH npeanoMMTaioT npHMCHHTb 
MecTHO b Bwae Ma3eii (npenapaTbi CHHaaap, aaxoxopTeH). yxa3aHHbie 
CTepoHaHbie npenapaTbi Haxoa*rr innpoKoe npHMeHeHHe npH aeneHMH 
MecTHbix aaaepnmecKHX peaxuMM, He oxa3biBaa nofSoMHbix cHCTeMHbix 
3(J)(J)eKTOB. 

K MHHepaaoKopTHKonaaM othocstch aabaocTepoH ( 13-aab- 
aOKOpTHKOCTepOH, HJ1H 18-OKCOKOpTHKOCTepOH), 18-OKCHKOpTMKOCTepOH, 
11-ae3OKCHK0pTHKOCTep0H (ZlOK, HJ1H KOPTCKCOH), 18-oxch-U.OK h 11-ae- 
30KCHK0pTH30a (COeaHHCHHC «S», Him KOpTeKCOaOH). MHHepaJIOXOpTH- 
xoMaw cTHMyanpyioT 3aaep*xy Na + b kpobh h BbiBeaeHHe K + m H + . 
HaH6oaee axTMBeH H3 hhx aabaocTepoH; ero MHHepaaoxopTHxoHaHaa 
axTHBHOCTb npeBOCxoaHT aHaaorHMHyio axTMBHOCTb apyrwx MHHepaao- 
xopTHxoHaoB npwMepHo b 100 pa3. AabaocTepoH b HopMe — eauHCTBeH- 
Hbiii cexpeTHpyeMbiH MMHepajioxopmxoHa. Cmhtc3 h cexpeunsi ero Haa- 
noMeMHMxaMH xapaxTepHbi b ochobhom aaa Ha3eMHbix jkhbothhx. Flpeano- 
aaraiOT, mto o6pa30BaHHe aabaocrepoHa HaanonewHHxaMH b npouecce 3bo- 
jnoitHH npoH30iiuio BCJieacTBwe ycwaeHHH MHHepaaoxopTHxoHaHbix cbomctb 
xopTHxocTepoHa nyTeM BBeaeHHfl b ero CTpyxTypy 13-aabao-rpynnbi. 

flpoeecmuHbi (eecmaeeHbi). Kax h aaa xopTMxocrepoHaoB, aaa 
CTpyxTypw cexpeTHpyeMbix nporecTMHOB xapaxTepHO Haanmie b xoab- 
ue A A 4 -aBOMHOM cbh3h h 3-xeTorpynnbi, a b 6oxoboh uenH — 20-xeTor- 
pynnbi. B OTannHe ot xopraxocrepoHaoB nporecTHHbi He hmciot xwcao- 
poaHOH cjjyHKixHH y 21 -re h 11-ro yraepoaHbix aTOMOB. 

raaBHbiH recTareHHbiH ropMOH nporecTepoH 6wa oTxpbiT Kop- 
HepoM h AaaeHOM (1928), a ero xHMHMecxaa CTpyxTypa oxapaxTepH30- 
BaHa Caorra h ap. (1934). Hapaay c nporecTepoHOM recTareHHbiMH 
(JjyHxuHflMH oOaaaaioT Taxjxe ropMOHbi 1 7a-oxcHnporecTepoH h 20a -aw- 
rnaponporecTepoH, cexperapyeMbie, xax m nporecTepoH, HMMHMxaMH m 
naaueHTOH. 

nporecTHHbi — Ba)XHbie peryaaTopbi jxchcxmx noaoBbix uHxaoB y 
Bcex BnaoB no3BOHOMHbix, 6epeMeHHOCTH — y MaexonHTaiomMx, hcxoto- 
pwx cneuM^HMecxHX 4 >vhxuhm flwueBoaoB — y aiiuexaaayiuHx >khbo- 
thwx, a Taxxce HHayxTopbi co3peBaHH« oouhtob. KpoMe Torn, nporecTe- 
poH h 17a-oxcHnporecTepoH MoryT 6biTb Ba^HUMH npoMOxyTOMHbiMH 
npoayxTaMM 6Hoc«HTe3a xopTMxocrepoHaoB, aHaporeHOB h acTporeHOB. 
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He MCKjiio^eHO, 4to nporecTepoH 6uji ouhmm m3 o6iumx {JjmioreHCTMMe- 
ckhx npeauiecTBeHHHKOB 3thx rpynn crepoMaHbix ropMOHOB. 

FIpOrecTHHbi, Kax yxce ynoMMHajiocb, mmciot onpeaeJieHHoe CTpyx- 
TypHOe CXOflCTBO C KOpTHKOCTepOHaaMM, KOTOpOe o6yCJIOBJIMBaeT h 6/in- 
30CTb MX HeKOTOpbIX 6HOJTOrMWCCKMX CBOHCTB. FlpOreCTHHbl OTMaCTH cno- 
Co6Hbl KOHKypHpOBaTb C KOpTMKOCTepOMflaMH M 3a CBH3bIBaiOmHC yMaCT- 
km KopTHKOCTepOHaHbix peuen-ropOB pearMpyiomMx kjictok. noc/ieaHee 
CBOMCTBO o6yCJIOBJIHBaeT, no Been BMJJMMOCTH, aHTMIVIIOKO- M aHTMMMHe- 
pajIOKOpTMKOHaHblH 3(J)(J)eKTbI npOreCTHHOB B HeKOTOpbIX TKaHSIX, a HHOr- 
aa H 3(J)(J)eKT KOpTMKOCTepOMaOB. TaKHM o6pa30M, XOTH KOpTMKOCTepOM- 
abi m nporecTHHbi hbjiaiotch pa3JiMMHbiMH m caMOCTOHTejibHbiMH rpynna- 
mm ropMOHOB, HeKOTopaa o6mHOCTb cTpyKTyp o6ycjiOBjiMBaeT bo3mo;k- 
HOCTb B3aHMOflefiCTBHH MX npM peaJlM3aUMM 6MOJIOrMMeCKHX 3(J)(J)eKTOB. 

B KJIHHM^eCKOM H XCMBOTHOBOaMCCKOM npaKTMKe HaiiiJlM UIMpOKOC 
npMMeHCHMe MHonie CHHTeTHMecKHe aHajiorM recTareHOB, MMCiouiMe, no- 
BMawMOMy, npocTpaHCTBeHHyio KOH(J)HrypauMio, 6jiM3Kyio k nporccTepo- 
Hy. K hx MMCjiy othochtch 3tmctcpoh, HopaTMHoapeji m apyrne: 



3THCTep0H (nperHHH) HopaTMHOZipeji 



MerecTpoj?-aueTaT X/iopMaziHHOH - aueiaT 

CHHTeTHHecKMe ana orn nporecTHHOB 
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3 th h mhothc apyrHc npenapaTbi BMecre c acrporeHaMH hjih 6e3 
HHX UlHpOKO HCnOJ1b3yiOTCH KaK Opa/IbHhJC KOHTpauenTHBbi (np0THB03a- 
HaTOHHbie) cpcaCTBa y xcchluhh. 

AH^pocTaHOBbie cxepOHUHbie ropMOHw — npOH 3 BoaHbie rano- 
TeTH^iecKoro Cig-creponaa aHapocTaHa. 3 to TaK*e A 4 - 3 -KeTOCTepo- 
H^bl, OTJIHMaiOmHeCfl OT KOpTHKOCTCpOHaOB H nporeCTHHOB HajIHMHCM 
b 17 / 3 -nojio;KeHHH OH-rpynnw. Mmchho 3 Ta aoMHHaHTHasi rpynna 
,gHcJ) 4 )epeHUHajibHO onpeaeaaeT cneuH{J»mecKyio ropMOHaabnyio ax- 
THBHOCTb flaHHMX A 4 - 3 -KeTOCTepOHflOB B COOTBCTCTByiOmHX peaTHp- 
yiomHx KjieTKax. Ee 3 Hee Bee bh^m aKTHBHOCTH aimporeHOB He npo»B- 
JIHIOTCH. 



T ecTocTepoH 5a-IlHrMiipoTecTocTepoH 

(aHJJpOCTSHOJlDH) 

AKTMBauHa TecTocTepona 



5ot-AtuipocTatMiHoJi,3/?, 17/f aerHflpo3nnaH,npocTepoH Ahupoctchumoh 


BaaKHCMUiMe amporcHbi 

npoH 3 BO^Hbie aHflpocTaHa othocatca k rpynne ropMOHajibHbix cre- 
pOHflOB aHaporeHHoro paaa. TaaBHbiH aHaporeHHNH (mv^ckoh noao- 
boh) ropMOH — t ecTocTepoH. CTpyxTypa ero 6 uaa BnepBbie pacuiHt})- 
poBaHa AaBHaoM ( 1935 ). AHaporeHHaa aKTHBHOCTb TecTOCTepoHa onpe- 
aejiaeTca HajiHUHCM 19 yraepoaHbix aTOMOB b crepaHOBOM cxeaeTe, 3 -kc- 
To-rpynnoft b xoabue A h, npe*ae Bcero, mapoKCHaoM y 17 C, pacno- 
aoaceHHHM b /S-no 3 HUHH ( 17 a-cJx)pMa 6 HoaonmecKH HeaKTHBHa). yxa- 
3 aHHue cTpyKTypHbie cBOHCTBa, no-BHanMOMy, Heo 6 xoaHMN aasi 3 <t>- 
cJjeKTH BHOIX) CBH 3 bIBaHHH aHapOTeHOB COOTBeTCTByiOIUHMH peuenTOpaMH. 
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OcHOBHoe Mecro o6pa30BaHHH h ccKpeu,nM TecTOCTepoHa — oco6bie hh- 
TepCTHUHajibHbie kjictkh ccMCHHHKa. KpoMe Toro, onpeaejiCHHbje, ho 

3HaMHTeJIbHO MeHbmHe KOJIMUeCTBa 3TOIX) ropMOHa MOryT CHHTC3HpOB3Tb 
aHHHHK, tmaueHTa H, B03M0XCH0, KOpa HaanOMCWHHKOB. 

CeKpeTHpyeMbie CCMCHHHKaMH, HaanOMCMHHKaMM H HHHHHKa- 

mh apyrae cocahhchhh aHaporeHHoro paaa — aapocTCHanoH (anapoc- 
tch-3, 17-awoH), aeraapoannaHapocTepoH, aerHapoanwaHapocTepoH- 
cyab(})aT, 11-oKcnaHapocTCHaHOH, aapeHocrepoH — ropMOHaabHOH ax- 
THBHocTbio npaxTHnecxH He o6aaaaiOT. OaHaKo HeKOTopbie coeanHeHna 
MoryT npefipamaTbca b nepmJjepHHecxHX Txaeax b TecrocrepoH, h Ha- 
060 pot, TecTocrepoH MOJKeT nepexoaHTb b aHapocTGHaHOH h ae- 
FHapoanHaHapocTepoH. Taxxce Ha nepH(})epHH MoxceT npoHcxoaHTb h ax- 
THBauna TecrocTepoHa: noa acHCTBHCM <j>epMeHTa 5a-peayxTa3bi tccto- 
CTepoH MoxeT npeBpamaTbca b psme TxaHeH-MHuieHeii b 5a-anrHapo- 
TecTOCTepoH (5a-aHapocTaHoaoH), o6aaaaiomHH no paay noxa3aTe- 
aen 3HaMHTeabHO 6oabmeH aHaporeHHOH axTHBHOCTbio, ucm tcctoc- 
TepoH. 

y HGKOTopbix pb*6 ceMeHHHjK npoayiwpyeT aKTHBHbie anaporeHM 
11/S-OKCH- h 11-KeTOTecTOCTepoHbi, a y mkhoiti 15-oKCHcaeHHbie npow3- 
BoaHbie TecTOCTepoHa. 

CaeayeT oTMeraTb, mto TecTocTepoH Hapaay c anaporeHHbiMH a(J>- 
4>eKTaMM (cTHMyaauHsi Myxccxoro noaoBoro annapaTa) cnoco6eH oxa3bi- 
B3Tb Ha pa3aHHHbie TK3HH (MblUIUbl, nOMKH, nCMCHb, MaTKy) MOUtHOe 
aHa6oanMecKoe aencTBHe, T.e. yBeaHwnBaTb b hhx chhtc 3 6eaxa. Bmc- 
ctc c tgm 5a-aHrHapoTecTocTepoH HMeeT MeHee BbipaxeHHbie aHa6- 
oaHwecKHe CBOHCTBa. rio-BHaHMOMy, 4-5 (A 4 )-aBOHHaa cBasb b Moaexy- 
ae TecTOCTepoHa, ocaa6aaa aHaporeHHbie CBoiicTBa, ycHaHBaeT b npw- 
poaHbix aHaporeHax aHa6oaHMecxHe. Bo3moxcho, 3 to o6ycaoBaeHo tcm, 
mto b xaeTKax My*cxoro noaoBoro annapaTa npeo6aaaaiOT aHapo¬ 
reHHbie peuenTopbi, HMeiomHe HaH6oabmee cpoacTBo k 5a-anrHapo- 
TecTOCTepoHy, b to BpeMa xax b Mbinmax h HCKOiopwx apyrnx TxaHax 
aoMHHHpyioT HHTopenenTopbi c HaH6oabmHM cpoacTBOM k tcctoctc- 
poHy. 

AHa6oaHMecKHe CBOHCTBa aHaporeHOB, BnepBbie o6Hapy*eHHbie 
KovaxaHOM (1937), npHBaexaH BHHMaHHe mhoitix HecaeaoBaTeaeii- 
3HaoK pHHoaoroB. B 1956-1970 it. xHMHxaMH 6uao cosaano 6oabinoe 

KOaHHeCTBO CHHTeTHHeCKHX npOH3BOaHb!X TCCTOCTepOHa, B KOTOpblX 
aHaporeHHbie CBOHCTBa 6hiaH pe3KO ocaa6aeHH, a aHa6oaHuecKne — 
nowTH noaHOCTbio coxpaHeHbi wan ycHaeHbi. Taxwe coeanHeHHa Ha3- 
BaHbi aHaOoaHnecKHMH CTcpowaaMH, Haw CTepoHaHbiMH ana6oaHKaMH. 
rioaaBaeHHe anaporeHHOH aKTHBHocTH npw i«C3Ha4nreabHOM ocaa6- 
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jichhh mjih ycmieHHH aHa6ojiMMecKOH (oTHOCHTejibHoe BOspacTaHMe 
aHa6ojiHMecKOH atJxjjeKTHBHOCTH) o6bmHo aocTHraeTca bbcachhcm yr- 
jieBoaopoflHbix pa^HKajiOB (aTHjia, nponwjia h t.#.) b l7a-nojioxce- 
HHe, o6pa30BaHHeM acfjHpubix cochhhghhh no 17/8-rHapoKCHJiy h oco- 
6eHHO BBCflCHHCM B K0JIbU,0 A 1~2 ( A ') -JJBOHHOH CB5I3H H OTIIXeiUieHH- 

eM Ci 9 -MeTmibHoro paamcajia. AHa6ojiHwccKHc cTepOHflbi o6jiaaaioT 
MOmHbIMH aHafXVIHMeCKHMH He(J)pO-, MHO-, renaTOTpOnHbIMH 3(J)4)eK- 
TaMH. KpoMe Toro, b 6ojibniHX ao3ax ohm cnoco6Hbi HecKOJibKO ycn- 
jiMBaTb jiHHeHHbiH pocT opraHH3Ma, fleftcTBysi Ha 3nH<J)H3apHbie xpa- 
mH Tpy6MaTbix KocTen. AHa6ojiHMCCKHC CTcpoHflbi ycHjiHBaiOT Taxxce re- 
M0n033. 



nyTM ocjia6^eHHB amporcHHoii akthbiioctm TecTocTepoHa npw ctnuamm 
CTepOHJHbIX aHabOJlMKOB 


TaxHM o6pa30M 6 mjih co3aaHbi npenapaTbi THna aHaHafxwia, Hepa- 
6ojia, Hepa6ojiHjia, peTafxmmia, aypaHo6ojiHHa h t.#., KOTopwe HauuiH 
niHpOKOe npHMCHCHHC B KJ1HHHKC npH JTCHCHHH KaXCKCHH, MHOflHCTpO- 
(})HH, rMnO(|>M3apHOH KapJIHKOBOCTH, OXCOrOB, pa3JIHHHHX TpaBM, aneMHH, 
CCpflCMHOH CJia6oCTH. AHa6ojIHMCCKHC CTCpOMUbl MOryT 6blTb 3(J)(|)CKTHBHO 
HCn0JIb30BaHbI B MHCHOM JKHBOTHOBOflCTBe. 

06HapyxceHo, mto npOH3BoaHbie aHapocraHa MoryT BbinojiHATb 
(JjyHKUHH nojioBbix (JjepOMOHOB y caMUOB. TaxoB, HanpHMep, 5a-ana- 
pocT-16-eH-3-OH-nojiOBOH (JjepOMOH xpaxa. 

3cTpaHOBbie CTepoH^Hbie ropMOHbi paccMaTpHBaiOTCH xax npo- 
H3BoaHbie Ci8-CTepoHfla acrpaHa. rjiaBHbiH acrporeHHbiH ropMOH xch- 
BOTHoro opraHH3Ma — ocrpaanoji (E 2 ). 3tot >kchckhh nojiOBOH rop- 
MOH CTHMyjIHpyeT CTaHOBJICHHC BTOpHHHbIX XteHCKHX nojioBbix npH3- 
HaKOB h CHHTe 3 HpyeTCH b siHMHHKax, a y M^exonHTaiomHx Taxxce 
b ruiaueHTe. HcxoTopoc kojihmcctbo acrpa^HOJia o6pa3yeTca HHTepc- 
THUHajIbHblMH KJIGTKaMH CeMCHHHKOB. Te *e TK3HM CHHTe3HpyiOT 
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h apyrne acrporeHHhie CTeponabi: octpoh (cJjoaaHKyaHH, nan Ej), ac- 
Tpnoa (E 3 ), a TaKxce y aomaaeii okbhjimh, 3kbhjiiihhh h awrMapo- 
3KBHJIHHMH. OnpCfleJieHHbie KOJIMMCCTBa E 2 H E| MOryT o6pa3o- 
BbiBaTbca M3 aH^poreHOB b nepw(J)epHqecKHx TKaHHx (M03re, xch- 
poBoii TKaHH, neMeHH m ap.). BnoaornMecKOH aKTHBHOCTbio o6aaaaiOT 
m Taxwe MeTa6ojiHTbi acrporeHOB M03ra, xax hx 2- h 4-OKcnnpo- 
H3BOflHbie. 3ctpoh HaiiaeH h b pacTHTeabHhix opraHH3Max. a Taxxce 
b BaKTepwajibHbix KjieTKax. OpyKTypa acTporeHOB 6biaa pacxpbiTa 
ByTeHaH^TOM (1931-1934), MappnaHOM (1931-1932) h Hoh3h 
(1931-1932). 

XapaKTepHbie wepTbi xhmhhcckoh cTpyKTypbi 3CTporeHOB — 
18-MJieHHbiH yrjiepoaHbiii cxeaeT cTepownHOH Moaexyabi, apoMaTH3a- 
4 HA KOJibu,a A, aeaaiomasi ero iuiockhm b npocTpaHCTBe, m Haanune 
OH-rpynnbi b 3-m noao;>KeHMH. 3th cBOHCTBa m oco6chho CTpyKTypa 
KOJlblta A OnpefleJIHIOT B03M0;KH0CTh 3(J)(J)eKTHBHOrO B3aMMOfleMCTBHH 
acTporcHOB c hx kjictomhhmh peuenTopaMH. OaHaKO HawBojibiuyio 3Hep- 
niio CTepolia-peuenTopHoro B3aHMoaeHCTBHSi o6ycaoBaHBaeT coMeTaHwe 
o6mwx fljiH Bcex npnpoaHbix acTporeHOB cTpyKTy pHbix cbohctb c Hajmmi- 
eM 17^-OKCHrpynnbi. Taxoe CTpoeHwe HMeeT scrpaanoa — 3CTporeH, 
o6jiaaaiomnM HanBoabiueH 6noaorHMecKOH aKTHBHOCTbio. Bbc^chhc b 
Mojiexyjiy acTpaanoaa aonoaHHTeabHOH 16a-OH-rpynnw (o6pa30BaHHe 
16«-3CTpHOJia) CHMXtaeT HaH BHZlOM3MCHSICT 3CTpOreHHyiO aKTHBHOCTb 
CTepowaa. 3aMeHa 17/3-rnapoKcnaa Ha 17a b MoaeKyae 3crpaaHoaa h 
16a-rHflpoKCHaa Ha 16)8 b MoaeKyae acTpnoaa aeaaiOT 3th coeanHe- 
hh 9 6HoaorHMecKH MaaoaKTHBHbiMH. MHaKTHBHpyiomee aeHCTBHe oxa- 
3WBaeT h aerwapHpoBaHHe Kncaopoaa (c o6pa30BaHHeM KeTorpynnhi) b 
17-m noaoxceHHH. 

BcaeaCTBHe Toro, hto b CTpyKTypy MoaeKyabi acrporeHOB bxo- 
awT (JjeHoabHoe Koabuo (Koabuo A), 3th ropMOHbi o6aaaaiOT b ot- 
Jinuue OT apyrwx CTepOHaHbIX ropMOHOB Caa6oKHCabIMH CBOHCTBaMH. 

Hapaay c npnpoaHbiMH CTeponaHbiMH 3CTporcHaMM bmcokoh 3ct- 
porcHHoif aKTHBHOCTbio o6aaaaiOT HexoTopbie CHHTeTHuecKHe Hecrepo- 
HaHbie coeaHHeHHA — npoH3BoaHbie CTHab6eHa: awarHacTHabBacTpoa, 
MC33CTpoa h rexcacTpoa (cHH3CTpoa). PaccMOTpeHHe CTpyKTypbi sct- 
pOreHHblX CTHab6eHOBbIX COCaHHCHHH nOKa3bIBaeT, 4TO, XOTH 3TH Be- 
mecTBa — He CTeponabi, ohm o6aaaaioT paaoM cTpyKTypHwx cbohctb, 
6aH3KHX K CBOHCTBaM npHpOaHblX 3CTpOreHOB H OCo6eHHO 3CTpa- 

anoaa. BnaHMo, yKa3aHHbie CTpyKTypHbie cbohctbb o6ycaoBaHBaiOT 
npocTpaHCTBeHHyio KOH<j)HrypauHio MoaeKyabi, o6ecnewHBaiomyio Ha- 
H6oabtiiee cpoacTBo k 3CTporeHHbiM peueriTopaM h hx cneuHijHmecKyio 
ropMOHaabHyio aKTHBHOCTb. 
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3<dU30Hbl — C27-CTepOHflHbie COeflHHt'HHfl C HCCKCUlbKHMM KHCJIO- 
pOAHblMH (J)y HKU.MS1MM H flBOMHOH CBH3bIO B KOJIbUC B: 



OH 



BnepBbie a-3KaH30H 6bui BH^ejieH H3 KyKOJiOK TyTOBoro rnejiKO- 
npaaa ByTeHaHflTOM h KapjicoHOM (1954). BnocjieacTBHH y apyrwx Ha- 
ceKOMbix h npeacTaBHTejieH paKoo6pa3Hbix 6buiH HaiiaeHbi h apyrwe 
Cj)OpMbI 3KJ1H30H0B («, (3, y), KpyCT3KflM30HbI H T.fl., HMCfOIIJHC HC3HaMH- 
TejibHbie CTpyKTypHbie pa3JiMMHsi h Bc/ieacTBne 3Toro OTjiHnaioinHecH no 
CTeneHH 6nojiorHMecKOH aKTHBHOCTn. Han6ojiee axTHBHOH (JsopMOM hbjih- 

eTCH 3KflHCTepOH (/?-3KflH30H, 20-OKCH3KflH3OH, HJ1H KpyCT3KflH30H). 
3iyiH30Hbi BbiaejisuoTCH b reMOJiHM(J)y y jihmhhok HacexoMbix npoTopo- 
KajIbHblMH HJ1H KOJlbUCBblMH JKe/ie3aMH, 3 y paKOo6pa3HbIX — OCo6bIMH 
Y-opraHaMH. 3th ropMOHbi CTHMyjiHpyiOT jiHHbxy y paicoo6pa3Hbix, Ha 
JIHMHHOMHOii CTaflHM pa3BHTHH HaCdCOMblX — npOUeCCbl JlHHbKH H OKyK- 
JIHBaHHH, a Ha CTa/lHH KyKOJTKM — AH(J)(J)epeHUHpOBKy HMarHHajIbHbIX 
awcKOB jihmhhok b opraHbi B3pocjibix xcMBOTHbix, T.e. npoueccbi MeTaivtop- 
4>o3a. 3KaH30Honoao6Hbie BemecTBa HanaeHbi h y pa3Hbi pbctchhh. 


rOPMOHbl — nPOM3BOMHbIE 

nOJIMH EH A CblUXEHHblX MMPHbIX KHCJIOT 

M3BecTHbie npeacTaBHTejiH aaHHoro Kjiacca ropMOHOB y mjicko- 
nHTaiomHx — peTHHoeBaa KHCjioTa (h, bo3moxcho, ee npoH3BoaHbie), 
y HaCeKOMbIX — HeOTeHHHbl (fOBeHHJIbHbie rOPMOHbl). K npOH3BOflHbIM 
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nojineHOBbix xcupHfcix khcjiot othochtch TaKJKe 6ojibiua« rpynna rncro- 
ropMOHOB — npocraiviaHflHHbi, TpoM6oKcaHbi m jieiiKOTpneHbi. Bee oth 
coeaHHeHHH — jinnnaHbie rnapo<j)o6Hbie BemecTBa. 

PeTMHoeBas KHcaoTa (ropMOHa/ibHbie peTHHOMabi). PcTHHoeBaa 
KwcjioTa (C20 : 5) — ropMOHajibHoe npoH3BoaHoe BHTaMHHa A (peTHHO- 
aa), b ochobhom ero Ai-4>opMbi. PeTMHoa, nocTynaa b opraHMSM c xcmbot- 
hoh immeii mjih o6pa3yiomnHCfl m 3 pacTHTeabHbix xapoTHHOB, noasepracTCfl 
b neMeHH OKMCjiHTejibHbiM npoueccaM: CHanaaa rHapoKcmibHaa rpynna b 
15-m nojioxeHMM npcBpamacTca b aabaerwaHyio c o6pa30BaHHeM peTHHaasi, 
3aTCM b Kap6oKCHJibHyK). Kap6oKCHjrnpoBaHHaM cJjopMa BHTaMMHa A] m 
npeacTaBJiaeT co6oh ropMOH — peTMHOCByio kmcjiotv (Kappep. 1936): 



Bo3moxcho, erne 6oaee Bbipaxa*HHbiMH ropMOHaabHbiMH cbohct- 
b3mh o6aaaaiOT HCKOTopbie npoayKTbi rnapoi<cnanpoBaHHH peTHHoe- 
BOii KHCJIOTM B flpVTHX nOaCOKCHHHX C-UCnH trOpMOHajIbHbie peTMHO- 
Hflbi). PeTHHoeBaa KHcacvra (h ee npon3BoaHbie), nocTynaa M3 nencHH 
MjieKonMTaiomMx b xpoBb, OKa3bmaiOT BaxcHcnuiHe CHCTeMHbie 3(JxJ)eKTbi 
Ha pOCT KOCTefi H MSITKHX TKaHCH, CMHTC3 XOHflpOHTHH-Cyjlb(J)aTa, 
(J)epeHu,HpOBKy can3ncTOM KHiucMHHKa h Baaraamaa, noweMHbix xaHaab- 
u,cb, paaa >Keae3, aepMbi, cnepMaT03onaoB. HanoMHHM, wto apyroc, hc- 
ropMOHajibHoe npon3BoaHoe BHTaMHHa A — pcTHHaab — BxoaHT b cocTaB 
poaoncwHa b 3pHTeabHOM nvpnype ccTwaTKH raa3a. 

HeoTeHMHbi (K)BeHMjibm>ie ropMOHbi). 3tm ropMOHbi HaceKO- 
MblX — npOH3BOAHbIC MCTHJlOBblX 3(}DMpOB aHCHOBHX KHpHblX KHCJIOT 
C(|6-l«j : 2 '. 



C, 6 -rbpMOH 
K)BeHMJibHbie ropMOHbi 
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Mx CTpyKTypa ycraHOBaeHa PeaaepoM m ap. (1967). HeoTCHMHbi. 
CCKpCTMpyCMblC npHJlCXCaUIHMH TCJiaMH, CTHMVJlHpyiOT POCT JIMMMHOK. 
T0PM03HT MX JIHHbKy M MCTaMOp(JX)3, a y B3pOC7IbIX XCHBOTHbIX yCHJlHBa- 
K3T B >KHpOBOM TCJlbUC' CHHTC3 BHTCJlJIOrCHHHnOflC^HblX BCIILCCTB, MX 
3axBaT fliiueKjicTKaMH m BHTcaaoreHe3. 

FlpocTarjiaH^MHbi, Tpoivi 6 oKcaHbi, aeMKOTpueHbi. HaHHbie rpynnbi 
COCaHHCHHH npcaCTaBJISHOT C 060 H KOpOTKOXCHByiliMC rHCTOropMOHbl, 06 - 
pa3yiomMCCH y no3BOHOMHbix npaxTHMecKM bo Bcex Tnnax kjictok: ohm 
3aBMCMMbl OT ropMOHajIbHbIX CTMMyjIOB. BCC 3TM COeaMHCHMH — OKMCJICH- 
HblC npOM3BOflHblC nOJIMHeHaCbimeHHbIX XCHpHbIX KMCJIOT C20 : 3 OMK03a- 
HOMaoB): 

FlpocTar^aHflHHbi (JID coaepJKaT uHKjioncHTaHOBoe 
KOJibuo m npMcocflMHeHHbie k C 20 2-4-okcm- mjim KeTorpynnbi (Beprcr- 
pcM, 1962: BeflH, 1976). Flo CTpyKType uMKaoneHTaHOBoro aapa pa3- 
jiMMaiOT 10 tmiiob nr — A, B, C. D, E, F. C. H, I h J. YMMTbiBafl 

KOJIMMCCTBO flBOMHbIX CBH3CM, a MX 6blBaCT 1~3, K 6yKBaM npn6aBaH- 
K3T MHaeKCbl 1 , 2, 3. B 3aBMCMMOCTM OT npOCTpaHCTBCHHOTO nOJIOXCCHMM 

rMapoKCMjia k MHaeiccaM aonoaHMTeabrHO ao6aBaaiOT 6yKBH a u /3. 

nr I (npOCTaU.MKJIMHbl) COaepXCaT KMCaOpOaHblM MOCTMK MeJKfly Cfi M Cy. 
Bee 3tm naparopMOHbi o6aaaaiOT bwcokom m pa3Hoo6pa3HOM 6MoaorMMec- 
KOM aKTMBHOCTblO: OHM CTMMyJlMpyfOT COKpameHMC MaTKM. 6pOHXOB M 
MMOKapaa: topmo3at xceayaoMHyio cexpcuMio m arperaunio tpom6ou,m- 
tob; BbisbiBaiOT Ba3oaMasiTauMio; o6aaaaiOT npoBocnajiMTe/ibHbiM aencT- 
BMCM j CTMMyaMpyiOT JIM3MC XCCJITOTO Teaa; BKJHOMaiOTCSI B 3(J)(|}CKTbI 
MHOTHX MCTMHHbIX ropMOHOB H T.a. Pa3Hbie nT MMeiOT pa3J1HUHyiO 6mo- 
aorMMCCKyio aKTMBHOCTb. Otmctmm, mto npcnapaTbi nr Hainan npMMeHe- 
hmc b MeaMUMHe: aasi Bbi3biBaHMH a6opTOB. CTMMyaanHM poaoB, Topiuoxce- 
hmh reMOcra3a, aeyeHMH H3Bbi xceayaKa m aBCHaauaTMnepcTHOH kmlukm. 

TpoM6oKcaHbi (TX) coaepxcaT b cbocm cocTaBe 6-waeHHbiii 
reTcpouMKa, o6mmho 2 aBOMHbie cbh3m m 1 — 2 KMcaopoaHbie (JjyHKUMM b 
OTKpbiTOM qacTM C-u.enn. H3BCCTHbi aBa TMna TX — A m B, pa3JiMMaio- 
mMeca no CTpyKType reTepouMKaa (Bcmh, 1976; CaMyaabCOH, 1976). 
TXA 2 — aHTaroHHCT npocTau,MKJTMHa nri 2 b othoujohmm arperauMM 
tpom6oumtob m TOHyca cocyaoB: b npoTMBonoaojKHOCTb nri 2 TXA 2 ycM- 
JIMBaCT TpOM6oo6pa30BaHMe M BbI3blBaCT Ba30K0HCTpMKUMK). 

JlcMKOTpMeHH He coaep>KaT b cbocm CTpyKType uMKaMMecKnx 
aaep (noaHOCTbio oTKpbiTaa C-uenb), mmciot 3 conpaxceHHbie m oaHy 
HeconpflxcCHHVK) aBOiiHbie cbh3m m 1 — 2 KMcaopoaHbie (J)yHKUHH. H3Be- 
cthh 6 TMnoB aeMKOTpMeHOB. m 3 KOTopbix 4 (C, D, E, F) coaepjKaT 
ocTaTOK UMCTCMHa nan UMCTeMHMa-nenTMaa y Q, (CaivtyaabcoH, 1979). 

JlCMKOTpMCHbl o6aaaaiOT MHOXCeCTBCHHblMH 6HOaOrMqeCKHMM 3(J)(J)eKTa- 
mm: CTHMyanpyiOT COKpameHMC KHineMHMKa m abixaHMC; oxasMBaiOT npo- 
TMBOBOcnaaMTcabHoe aencTBMe; noBbiiuaiOT TOHyc xopoHapHbix cocyaoB; 
peryanpyiOT HMMyHHbie npoueccw m T.a. 
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JleHKOTpweH A4 
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BaMtHeHuiMe npocTarjiaHflMHbi, 

TPQM 60 KCaH, ^efiKOTPMeH 



rOPMOHbl — IlPOH 3 BOMHbIE AMMH OKMCJIOT 


M3BecTHne npeacTaBHTejiH 3toid Kjiacca topmohob — npoH3BOfl- 
HHe flByX aMHHOKHCJlOT: L-THp03HHa M L-TpHnTO(J)aHa. K THp03HHOBbIM 
npOH3BOflHHM OTHOCHTCB KaTCXOJiaMMHW H THpeOHflHWe rOpMOHbl, K 
TpHIlTOtJjaHOBblM — MejiaTOHHH. 

ropMOHbi m ropMOHOHUbi — npoHSBO^Hbie Tnpo3HHa. Kamexojia- 
MUHbi. KaTexojiaMHHOBbie ropMOHOHUbi — aapeHajiMH (anHHetJjpHH) m 
H opaapeHajiHH (HopanHHeiJjpHH) — ceicpeTHpyiOTca M03roBbiM cjioeM 
HaanoyeyHHKOB, ncxJjaMMH — rnncKj3M30TponHbiMM aapaMH ranoTajiaMy- 
ca. 3 th coeflHHeHMa — npoH3BOflHwe MOjieKyjibi L-THpo3HHa, k Kojibue- 
boh wacTH KOToporo b 3-e nojioxceHHe BBeaeHa aonojiHHTejibHaa rwapo- 
KCHjibHaa rpynna (flHOKCHtJjeHHjiajiaHH hoboc, hjih KaTexojioBoe, aapo), a 
6oKOBaa uenb aeicapfSoKcmiHpoBaHa: 



L-Thpoihh 


HO_ iY 2 vr^ H ~{ ;Hi 

H °—1^5^ NH 2 

ZIO(J)aMMH 


I I 



AapeHaJiHH 


TpHHOUTHpOHHH (T 3 ) 


H °nYYr < r l M :Hj 

HO—OH NH Z 
HopaapeHa^HH 
KaTexoji a.\i h h bi 



Tmpokchh (T 4 ) 
(TeTpaHOJITHpOHHH) 

TnpeoMjHbie ropMOHbi 

TopMOMbl — npOH 3 BOHHI>ie TMpOJMHa 


CTpyKTypa 3thx ropMOHOHflOB 6buia BnepBbie onHcaHa Ojiaphhcm 
b 1901 — 1902 rr. Ohh oOHapyjxeHbi b opraHM3Me 6ecno3BOHOMHbix aa*e 
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y npeacTaBMTcaeM Protozoa. XMMMMecxaH CTpyKTypa otmx coeaMHCHMM b 
ncTopnqecKOM naaHC — ozjHa m3 HaM 6 oaec apeBHMx. 

Adpencuiim u Hopadpenajum Bbi3biBaiOT asa paaa 3(J)(J)eKTOB, 0603 - 
HaqacMbix a - m /3-aapcHeprMMecKMMM, conpaaceHHbiMM c B3aMMoaeMCT- 
bmcm KaTexojiaMHHOB cootbctctbchho c cl- m /K-aapeHopeucriTopaMM pc- 
arwpyiomMx xacTOK (Ajikbhct. 1945, 1966). 

a-AapcHcprwMCCKoe aeMCTBMe oxBaTbiBaeT t3kmc 6bicrpbie atJxJieKTbi, 
xax Ba30K0HCTpHKijHH, coicpameHMsi «TpeTbero BCKa» (MMraTeabHOM nepc- 
noHKM), coKpameHMe xancyabi ceae3eHKM, m3tkh, ccM»BbiHOCsnpMX nporo- 
kob, a TaKxce TopMoxccHHe raaaxoM MycKyjiaTypbi xceayaKa, KMUiewHMKa m 
momcboix) ny3Hpfl. OtHOCHT cabHO McaacHHO pa3BMBaiomMec» )3-3cJ)(J)eKTbi 
</?l m y32) CBOa«TC» k pcryaapMM cepaewHOM acaTeahHOCTM, pcaaxcapMM 
6 pohxob, anjiHTauMM HCKOTopbix rpynn kpobchochmx cocyaoB, rHnepramce- 
mmm m ranepaMnoauHaeMKH, a Taxace topmojxchmio nepMcraabTMXM xMiuew- 
HMKa h xccjiyaxa. ycraHOBaeHO, mto y aapewaaMHa 6 anee BbipaaceHO /3-anpe- 
HepnmecKoe aeiicTBMe, a y HopaapeHaaMHa — a-aapeHepnmecKoe (Ahchc, 
1960; AaKBMCT. 1966). a-AapcHepnmecxMe 3(Jx})exTbi o6omx xaTexaaaMM- 
hob H36MpaTcabHO CHHMaiOTCJi a-aapeHo6aoKaTopaMM (<J)CHToaaM mhom, 
TponatJ)CHOM, 3proTaMMHOM m cro npoM3BoaHbiMM),^-aapCHepnmecKMC acj)- 
(J)eKTbi — cncuHajibHHMH/3-aapcHo6aoKaTopaMM (nponpaHoaoaoM, aabnpc- 
HoaoLTiOM, 6eH3oaMKCMHOM). a-AapeH03(t)cJ)eKTbi nepBMMHO CBB3aHbi c aeno- 
aapM3auMeM hjtm c rMnepnaasipM3auMeM xaeTOMHbix MeM6paH,/?-aap0HO3(|)- 
(J)CKTbi — c MeTa6oaMMecKMMM caBwraMM b xaeTxax. 

MccaeaoBaHHe cbh3m CTpyKTypHbix aaeMeHTOB Moaexya xaTexoaa- 
mmhob c npoflBaeHMeM mx 6 MoaorMMecKOM aKTMBHOCTM noKa3aao, mto aaa 
nposBaeHHfl a-aapeHeprMaecxMx cbomctb oco 6 yio poab wrpaeT CBo 6 oaHaa 
aMHHOrpynna 6oxobom uenM MoaeKyaw. AaxMaMpoBaHMe aMMHorpynnbi 
npHBoaHT k yObiBaHMio a-aapeHepnmeCKMX cbomctb m ycHaeHHio /3-aape- 
HepnmecKMx, npMaeM ocaa 6 aeHMe oaHMx atJxfrexTOB m ycMaeHMC apyrwx 
nponopu,MOHaabHo pa3MepaM yracBoaopoaHoro paaMxaaa, npwcoeaMHjicMO- 
ro k N-aMMHorpynne. Tax, L-H 3 onpoTepeHoa nowTM awmeH a-aapeHeprHwe- 
ckhx cbomctb, ho oxa3biBacT 6 oaee CMabHoe /3-aapCHeprMwecKoe aeMCTBMe, 
wcm aapeHaaMH. Bmcctc c tcm Ha/iMMMC aM m Hoa30Ta b 6okobom perm 
Moacxyabi xaTexoaaMMHOB Heo 6 xoaMMO aaa npoaBaeHMa pa3aMMHoro 
BMaa aapeHeprMwecKMx 3(Jx})exTOB. B mum mo. awiMnoasoT, a Taxxce 6ch3o- 
abHoe Koabpo m /?-rMapoxcMa 3TaHoaaMMHHOM 6okobom periM aBaaiOTca 
cymecTBCHHbiMM xoMnoHCHTaMM axTOHHOM wacTM Moaexya xaTexoaaMM- 
hob, npMweM BbipaaceHHOCTb a - nan /3-3(|xt)exTOB onpeaeaaeTca CTeneHbio 
aaKHanpoBaHMa N. Bmcctc c tcm b (fjopMHpoBaHMH aapecHOM wacTM 
xaTcxoaaMMHOB BajxeH 3, 4-aMOKCM(J)eHMabHbiH (J)parMeHT mx Moaexyabi. 
Aaa npoaBaeHMa a-aapeHeprMwecxMx atJxJjexTOB aocraTOMHO npMcyTCT- 
bma Toabxo oaHoro M-tJjeHoabHoro rMapoxcMaa: aaa otjKjjexTMBHoro CBa- 
3MBaHM« ropMOHOMaa c /3-aapeHopcuenTopaMM Heo 6 xoaMMbi 06 a rMapo- 
KCMaa (J)eHoabHoro xoabpa. Pa3aMMHbic MoaMtJjMxauMM, npoM3BoaMMbie b 
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(J)eHOJibHOM KOJibue, pe3KO cHHxcaiOT cpoflCTBO KaTexojiaMHHOB k /?-aape- 
HopeitenTopaM h npeBpamaior aapeHOMHMeTHKH b /3-aapeHo6jiOKaTopbi. 

flo&aMUH., ceKpeTHpyeMMH oco6umh HefipoceKpeTopHbiMH KJieTKa- 
mh nraoraj?aMyca, cnoco6eH BW3MBaTb TopMOJKeHHe ceKpeunn npcuiaxTHHa 
h b MCHbraeM creneHH CTT aneHorHntx})M30M Mcpe3 cneuHajibHbie 
HcprHMCCKHC peuenTopbi. Ero aroHHCT napjioaeji Hcnojib 3 yeTca npw naTOJio- 
nmecKOH cexpeium mojiomhhx xcejie3 y xcemiiHH (CHHapoM rajiaxTopen). 

Tupeoudnue eopMonu. B ochobc hx CTpyKTypw jiokht thpohh- 
HOBOe Hflpo, KOTOpOe COCTOHT H3 2 KOHfleHCHpOBaHHblX MOJieKyJl B L-th- 
po3HHa. BaxcHeiimaa CTpyKTypHaa xapaxTepncTHKa ropMOHajibHo-axTHB- 
HHX npOH3BOflHHX THpOHHHa — HaJIHWHe B HX MOJieKyjie 3 HJIH 4 aTOMOB 
HOfla. TaKOBhl TpHHOaTHpOHHH (3,5,3’-TpHHOaTHpOHHH, T 3 ) H THpOKCHH 
(3,5,3’,5’-TeTpaHoaTHpoHHH, T 4 ) — ropMOHbi tjKwuiHxyjiapHbix kjictok 
iijHTOBHflHOH xejie3bi no3BOHOMHux, ocymecTBjiaiomHe peryjiauHio 3Hep- 
roo 6 MeHa, CHHTe3a 6 ejixa h phsbhthsi opraHH3Ma. OpyKTypa T 4 BnepBbie 
oxapaKTepH30BaHa KeHaajuioM (1915), T 3 — TpoccoM h rimT-PuBepcoM 
(1952). T 3 h T 4 o 6 HapyxceHM b HexoTopwx CHHe-3ejieHwx Boaopocjiax. 

B OTJIHMHe OT KaTexojiaMHHOB THpOHHHOBbie ropMOHW 3a CMeT 
npHcyTCTBMa b hx MOjiexyjie asyx iijiockhx 6eH30jibHhix xojieu othoch- 
TejibHO ruioxo paCTBopHMbi b Boae npH HeHTpajibHbix 3Ha*ieHHax pH. Mx 
BOflOpaCTBOpHMOCTb 3HaMHTejIbHO B03paCTaeT npH yBejIHMeHHH mejIOWHO- 
cth cpeaw. BMecTe c tcm ohh xoporno paCTBopHMbi b HexoTopbix cnnpTax, 
b MacTHOCTH b 6yTaHOJie, mto Hcnojib3yiOT npn onpeaejieHHH ropMOHOB b 
IUia3Me KpOBH H TKaHHX. M3~3a OTHOCHTejIbHO HH3KOH IlOJIHpHOCTH THpO" 
HHHOBbie coeaHHeHHa o6jiaaaiOT BwpaxceHHOH jiHnotJjmibHOCTbio h b ot- 
jiHwne ot KaTexojiaMHHOB cpaBHHTejibHO jierxo MoryT npoxoaHTb wepe3 
KjieTOMHwe MeM6paHw. 

EHOJiorHwecKaa axTHBHOCTb THpeonaHHx ropMOHOB onpeaejiae-rca 
coBoxynHOCTbio CTpyKTypHbix oco 6 eHHOCTen hx MOJieKyjibi: antJieHHji- 
3(J)HpHOH CBH3bK>, 60 KOBOH UeilblO (OCTaTOK ajiaHHHa) H HOfl(J)eHOJIbHbI- 
mh (J)yHKUH»MH. BaxcHeiimyK) pojib b npoaBjieHHH cneuHtJjHMecxQH rop- 
MOHajibHOH aKTHBHOCTH nrpaiOT CTeneHb HoanpoBaHHa TnpoHHHa h no- 
jiojxeHHe aTOMOB iioaa b xojibuax. Tax, moho- h aHHoaTHpoHHHbi Majio- 
aKTHBHM. AkTHBHH JIHIHb THpOHHHW, COflepXCaiHHe 3 HJIH 4 aTOMa HOfla. 
HaH 6 ojibiuee 3Ha*ieHHe HMeeT HoanposaHHe 3-ro h 5-ro nojio*eHHH 
b KOJibue A h 3-ro nojioxceHHa b KOJibue B. I"IoKa 3 aHO, mto Han 6 ojib- 
meH 6 HOJionmecxoH aKTHBHocTbio o 6 jiaaaeT T 3 , T 4 MeHee 3 (JxJ)exTHBeH, 
a 3,3’,5’-TpHiioaTHpoHHH Boo 6 me He o 6 jiaaaeT ropMonajibnoH axTHBHo- 
CTbio. HexoTopwe aBTopbi CMHTaiOT, hto T 3 — He TOjibKO ceKpeTHpyeMMH 
ropMOH, ho h axTHBHpoBaHHaa Ha nepntJiepHH c|)opMa thpokchH a. FIo-bh- 
aHMOMy, 6 oxoBaa uenb h aHHoanpoBaHHoe xojibuo A — pexorHOHHaa 
nacTb ropMOHaabHoft MOJieKyjibi, a MOHonoanpoBaHHoe kojimjo B — 
axTOH (HopreHceH h ap., 1962; TaTa, 1980). FIojiaraiOT, mto ropMOHbi 

IIIHTOBHaHOH xcejie3bl SBJIHIOTCa JIHIHb HOCHTeJISMH (TpaHCnOpTepaMH) 
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iioaa — caMOCTOfliTejibHoro cneuHtJjHqecicoro peryaa-ropa onpeaeaeHHbix 
o6MeHHbIX npOLteCCOB B KJieTKe. 3tjMj)eKT THpeOHaHHX TOpMOHOB npoHB- 
aae-rca jiHiub nocTOJibxy, nocKOJibxy b xaeTKax pearapyioiuHx opraHOB 
h TKaHefl npoMcxonMT nefloaMpoBaHMe topmohob, T.e. BWCBoOojKaeHHe 
aTOMOB iioaa H3 opraHHwecKHx cocahhchhh. IlpHBeaeHHaa Tomca 3peHHa 
He JiHiueHa ocHOBaHHii. B onpeaeaeHHbix ycaoBHax won cnoco6eH Bocnpo- 
H3BOflHTb OTflejIbHbie 3(Jx|)eKTbI THpeOHflHbIX rOpMOHOB. OflHaKO B pejlOM 
npennojioxceHHe 06 yHHxaabHoii h caMocToaTeabHoii pojiw iioaa onpoBep- 
raeTca paaoM oiccnepHMeHTaabHbix aaHHbix. Tax, oxaaaaocb, hto h 30- 
nponwaoBoe npoH3BoaHoe T 3 , b kotopom iioa b noaoxceHHH 3’ 3aMemeH 
H3onponHjiOBbiM paawicaaoM, 6oaee aKTHBHO. weM npwpoaHbiii ropMOH. 
THpoKCHHonono6Hoe aeiicTBHe oica3biBaeT Taxxce npoH3BoaHoe T4, b 
kotopom see aTOMbi iioaa 6biaw 3aMemeHbi Ha 6poMHpoBaHHbie H3onponw- 
aoBbie paaHKajibi (Taiiaop h ap., 1967; TaTa, 1980). 

TaKHM o6pa30M, iioa b Moaexyae THpeoHaHbix topmohob, oweBHa- 
ho. He HMeeT yHHKaabHoro caMocToaTeabHoro 3HaqeHHa. Ero poab cbo- 
aHTca, no-BHaHMOMy, k o6ecneweHHio crpyKTypHoro cootbctctbh a rop- 
MOHa h cneu,M(J)HMecKoro UHTopeuenTopa. 

ripoH3BOAHoe TpwiTCxJjaHa MejiamoHUH — ropMOHona 3nH(J)H3a h 
paaa nepHtJjepHqecKHx opraHOB. Flo crpyicrypc — 3to N-aueTna—5-Me- 
TOKCHTpHnTaMHH (JlepHep m ap.. 1959, 1968): 



CepOTOHHH Me/iaTOHHH 

(5-OKCH fpHnTaMMH) ( N-aueTH^-5-MeTOKCMTpHnTaMHH) 

tlpomBQjHbie TpHriTotfraHa 


TaaBHaa tJjyHKUHa 3 tofo ropMOHa — KOHaeHcwpoBaHMe MeaaHHHOB 
BOKpvr aapa b MeaaHocJx>pax, npHBOaamce k nocBeTaeHHio noxpoBHbix 
TKaHeii. Poab MeaaTOHHHa b peryaauHM rmrMeHTHoro o6MeHa Han6oaee 
BbipaxceHa y hh3ujmx no3BOHOMHbix. Hapaay c BawaHHeM Ha nwrMeHTHbiH 
o6mch MeaaTOHHH cnoco6eH b onpeaeaeHHbix KOHueHTpaunax Bbi3biBaTb y 
pa3Hbix BwaoB no3BOHOMHbix aHTMroHaaoTponHHH 34xf)eKT, a Taioxe topmo- 
3MTh apyrvic (J)vhku.mm runotjaisa. Oh OKa3WBaeT m ceaaTMBHoe aeiicTBHe. 
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KpoMe MejiaTOHHHa b 3nHtf)H3e o 6 pa 3 yeTca h aKKyMyjiHpyeTcsi 
TaKxe apyroe 6 HoaorcmecKH aKTHBHoe, ho HeropMOHaabHoe npoH3BoaHoe 
TpHIITOCjjaHa — CepOTOHHH (5-OKCHTpHTITaMHH), 6jIH3KOC no CTpyKType 
k MejiaTOHHHy h o^hh h 3 6jiH*aHraHx ero npeamecTBeHHHKOB b npouec- 
ce 6HOCHHTe3a. B cootbctctbhh c 3thm mcjietohhh mojkho paccMaTpH- 
BaTb He TOJibKo xaK npoH3BOflHoe TpHnTo4)aHa, TOHHee TpHiiTaMHHa, ho h 
Kax npoHSBOflHoe cepoTOHHHa. Omcbm^ho, nun npoflBaeHHfl cneuHt^HMe- 
CKOH 6HOJIOrHMeCKOH aKTHBHOCTH MejiaTOHHHa, OTJIHHaiOmeHCa OT aKTHB- 
hocth cepoTOHHHa, OMCHb BaxtHO MeTHJiHpoBaHHe 5-OKCHrpynnw b hh- 
flOJibHOM KOJibue h HajiHMHe aueTHJibHoii rpynnw b 6okoboh uenw Moae- 
Kyjiw ropMOHa. ripw 3tom N-aueTHJibHaa rpynna, rmjjmmo, BaxcHa npexc- 
ae Bcero aafl chhtmh OHoaoranecKOH aKTHBHOCTH cepoTOHHHa. 


EEJIKOBO-TJETJTHflHblE rOPMOHbl 

BejiKOBo-nenTHaHwe ropMOHbi (HefSojibiime nemuabi, oJiHronen- 
THabi, npocrwe 6cjikh, rjiHKonpoTeHHhi) — HaH6ojiee MHorowHcaeHHhiH, 
pa3HOo6pa3Hhiii no cocTaBy h BapHa6ejibHHH b cpaBHHTeahHo-6HoaorH- 
mcckom njiaHe KJiacc ropMOHajibHwx coeaHHeHHH. Flo xhmhmcckoh crpyK- 
Type, CBoiiCTBaM h (J)H3HOJiorHHecKHM (J)yHKU,HsiM BxoHflnufx b Hero rop- 
mohob 3tot KJiacc moxcho pa3aejiHTb Ha caeayiomHe ceMeftcTBa: 

1) HeHporHno4»H3apHwe nenTHaw; 2) ranoTaaaMHMecKHe phjih- 
3HHr-(J)aKTOpH; 3) aHrHOTeH3HHbi; 4) rancK})H3apHbie ropMOHbi paaa 
AKTT; 5) ropMOHM THna raiOKaroHa h ropMOHbi xceayaoMHO-KHmewHoro 
rpaKTa; 6) HHcyaHH h ero roMoaoni; 7) ropMOHU THMyca; 8) aTpnonen- 
THaw; 9) nojmnenTHaHhie ropMOHH, peryaMpyioiitfie o6mch Ca h P; 
10) oaHouenoMeuHbie (MOHOMepHue) 6eaKOBO-nenTnaHbie ropMOHbi psiaa 
CTr; 11) awMepHbie raHKonpoTewHOBbie ropMOHbi. 

FIpeanoaaraeTCH, wto npeacTaBHTeaH 6oabuiHHCTBa nepeMwcaeH- 
Hbix ceMeiiCTB nenTHaoB bo3hhkjih Ha paHHHX CTaanax 3bojhouhh no3BO- 
hohhmx H3 o6mero ropMOHajibHoro npeamecTBeHHHKa nyTeM cepni* no- 
cjieaoBaTeabHwx MyTauHH h ayiuiHKauHH Koawpyiomero reHa, a Taxxte 
accouHauHH MoaniJjHUHpoBaHHbix reHOB b 6oaee xpynHhie (EaT, 1975; 
IlaHKOB, 1976). 

3to npeanojioxceHHe He othochtch k ceMCHCTBy napaTropMOHa h 
KajibuHTOHHHa. B ocHOBe THnojiorHM ropMOHOB b yKaaaHHOM cay Mae 
aexcHT He CTpyKTypHbiH npHHU,Hn, a HanpaBaeHHOCTb hx (j)H3HoaorHMe- 
ckhx 3(JxJ)eKTOB. reTeporeHHO no CTpyKType h npoHCxoxyjeHHio ccmchct- 
bo pHaH3HHr-(J)aKTopoB. B pane caywaeB hx ropMOHaabHbie (JiyHKiiHH 
3BoaiouHOHHpoBaaH He aHHBepreHTHO, a KOHBepreHTHO. 

K nenTHaHHM ropMOHaM othochtch Taxxte 3pHTpono3THH, (JiaKTop 
perpecCHH MioaaepoBHX KaHaaoB ceMeHHHKOB, HeKOTOpwe HewpoceKpe- 
TopHbie ropMOHw HaceKOMwx h T.a. 

3 - B. B. Po3eH 
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HeMporMno(J)M3apHbie ropMOHbi — Ba3onpeccHH, okchtouhh, jjpy- 
rne npHpoflHue ropMOHu h hx aHanorn — npeacTaBjisnoT co6oh aeBsmi- 
MJieHHwe nenTHflw (HaHoneirnwn), HauacHHue y paanHMHux iio3bohom- 
hhx. Bee ohh o6pa3yiOTCH b KpynHOKJieroMHbix aapax nepejmero nmorajia- 
Myca, xpaHHTC* b 3ajmeH aoae ranoc^Hsa (HeHponmcxt)H3e) h ceKperapyiOT- 
ca eio B KpOBb. OCHOBHUe OCo6eHHOCTH CTpyKTypbl 3THX ropMOHOB — aeBa- 
THMjieHHaa neiromHaa uenh, KOTopaa coctoht m 3 inecTHKOMnoHeHTHOH 
neTJiH, o6pa3yeMOH 3a caeT aHCyjibtJjuaHoro mocthk 3 aByx ocTaTKOB 
UHCTeHHa h 6okoboh uenn BKJHoaaiomeH Tpw aMHHOKHCJiOTHwx ocTaTKa: 



1 Uhc NH 2 


(Cc P )i'rjiH4; 6uLc—npo-| y\-r 

(AcH) '^ 0 / V7 



Okchtouhh (ouhtouhh) 



Thh 4 6 Uhc—F lpo—Apr—rnn (NH 2 ) 


nepBftWHaw ctpyKTypa rnaBHbix HeHporHno^HaapHhix ropMOHOB 
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06ihhh ruiaH CTpoeHHH HeHporHncxJ)H3apHbix ojiHronenTHflHbix 
ropMOHOB, oweBnaHO, npeanojiaraeT o6mHOCTb hx 6MOJiorHMecKoro neHCT- 
bh» Ha pearwpyiomHe kjictkh opraHH3Ma. He6ojibuiHe pa3JiHMH» b hx 
CTpoeHHH co3flaioT onpeaejieHHoe CBoeo6pa3He b (JjyHKUHOHa^bHOH ax- 
THBHOCTH H HanpaBJICHHOCTH BJIHflHHB, O MCM 6yaCT CKa3aHO B aajIbHeHLlieM. 

M3BecTHO neBsiTb npwpoAHbix ropMOHOB aaHHoro ceiueHCTBa, He- 
3HaMHTejlbHO OTJIHMaiOmHXCB apyr OT apyra JIHUIb aMHHOXHCJIOTHbIMH 
ocTaTKaMH, 3aHHMaK)mHMH c N-KOHua, 3-e, 4-e h 8-e nojioxceHHia. Orpo- 
eHwe HeHporHno(J)H3apHbix ropMOHOB 6buio BnepBbie pacuiHtJjpoBaHo 
Bhhbo (1953-1956). K HacTOsnueMy bpcmchh cHHTe3HpoBaHw Bee H3Be- 
CTHbie npHpoaHbie ropMOHajibHbie coejiHHCHH$i h 6ojiee 600 hx aHaaoroB. 

HeHporHno(J)H3apHwe ropMOHw no oco6eHHOCT»M cTpyxTypbi h bh- 
paxceHHOCTH 6HOjiorHMecKHx acJxfcexTOB mojkho pa3aejiHTb Ha aBc idmojio- 
nmecKHe rpynnhi: rpynny Ba3onpeccHHa c npeo6jiaaaHHeM aHTHanypeTH- 
wecKoro h Ba3onpeccopHoro stJxJjexTOB h rpynny oKCHTOUHHa, hjih xoto- 
poii xapaKTepHw 3(}xl)exTbi Ha nnaaxyio MycxyjiaTypy MaTKH, mo/iomhuc 
xceae3H h ceMsiBHHOcamHe npoToxn. BbipaxeHHOCTb Tex hjih apyrnx 
cbohctb onpeaeaseTCfl npexme Bcero tcm, xaxne aMHHOXHC/iOTH 33HHMa- 
k)t 3-e h 8-e nojio;xeHH» b Mojiexyjie ropMOHa (Ta6ji. 2). 


BapnaUMM aMMHOKMC/lOTHbIX OCTaTKOB 
b MO/iexy/iax HeMpornno<|)M3apHbix topmohob 

pa3/1MHHblX K/iaCCOB n03B0H0HHblX 


Kjiacc no3BOHoiHbix 

TopMOHbl 

AMMHOKMC/IOTHbie OCTSTKM B rioao*eHMflX 

3 

4 

8 

MneKonHTaioiUMe 

Ba3onpeccHH / apr 

V JIH3 

<t>eH 

TaH 

f Apr 
» J1 m3 

OKCMTOUMH 

Mae 

TaH 

Jleii 

riTHUbi 

ea30TOUHH 

Mae 

TaH 

Apr 

MC30TOLIMH 

Mae 

TaH 

Mae 

PenTMjiHM 

Ba30TOUMH 

Mae 

TaH 

Apr 

Me30TOUMH 

Mae 

TaH 

Mae 

Am4)h6mm 

BH30T0UHH 

Mae 

Tan 

Apr 

Me30T0UMH 

Mae 

Tan 

Mae 

Pbl6bl* KOCTMCTbie 

B330T0UHH 

Mae 

TaH 

Apr 

M30T0UMH 

Mae 

Cep 

Mae 

Pbi6w* xpnmeBbie 

B330TOUMH 

Mae 

TaH 

Apr 

rjIVMMTOUHH 

Mae 

Cep 

TaH 

BaaMTOUMH 

Mae 

I Tan 

Baa 

Kpyraopoibie 

B330T0UMH 

Mae 

TaH 

Apr 


y pbi6 BCTpe>iaeTcs t.ikjkc aciiaporoiuiii (Acn 4 * 
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B rpynny Ba3onpeccHHa BxoaaT aprMHMH-Ba3onpeccMH, jiH3HH-Ba- 
3 onpeccwH (aHTHflMypeTMMecKHe ropMOHu) h b330touhh, o6pa3yioiUHeca 
b o6jiacTH cynpaonTMwecKHx aaep rnnoTaaaMyca h xapaxTepM3yioiuHe- 
ca HaJiHMueM b 8-m noaoaceHMM oaHOM h3 ochobhhx aMMHOxncaoT aprn- 
HHHa hjih JIH3HH3. JdMea b 3-m noaoaceHMM (JjeHHaaaaHMH, AHr o6aaaa- 

IOT aHTHUHypeTMMeCKHMH M Ba30aXTMBHblMH CBOMCTB3M M , MX 3(J)(})eKTbl 
Ha MaTKy m mojiohhhc xceae3bi, T.e. CBOMCTBa ropMOHOB oxcMTouMHOBoro 
paaa HaHMeHee BbipaxceHbi. Bmcctc c tcm Ba30T0UMH, hmcioiuhh b 3-m 
nojioxceHHM, xax h oxcnTouMHOBbie coeaHHeHHa, bmccto (J>eHHjiajiaHHHa 
H30jieMUHH, o 6 aaaaeT ocaa 6 aeHHbiMH aHTnany peTMMecxMMM m Ba3oax- 
thbhhmh CBOMCTBaMM, ho OKa3biBaeT 6 ojiee cnabHoe BjinaHHe Ha MaTxy 
H MOJIOMHbie JKejie3H. Ba30T0UHH — ropMOH, COMeTaiOmHM CTpyKTypHbie 
h (J)yHKHHOHajibHwe CBOHCTBa Ba3onpeccMHOB h ropMOHOB oxchtouhho- 
Boro paaa. 3tot ropMOH npMCym npeaCTaBHTeaaM scex xaaccoB no3BO- 
homhwx, kpomc MjieKonHTaiomHX. Ba3onpeccMHbi >xe o6pa3yiOTca TOjibKO 
y MjieKonHTaiomHX. AprHHHH-Ba3onpeccHH ceKpeTMpyeTca y npeacraBH- 
Teaeii 6 ojibuiHHCTBa MjieKonHTaiomHX, b to BpeMa xax jiM3MH-Ba3onpec- 
CMH — JIHLLIb y HeXOTOpbIX napHOXOnbITHWX — flOMaUIHHX CBMH 6 M, flMXMX 
xa 6 aHOB, aMepMxaHCXMx cbhhch (nexapn), 6 opoaaBowHMxoB h rnnno- 
noTaMOB. HHTepecHO, hto y 6 opoaaBOMHMXOB m rannonoTaMOB MoryT 
BCTpenaTbca 06 a nenTnaa, npMweM y tomo3 h idtob coaepjxnTca oaHa M3 
<J)opM, a y reTepo 3 MroTOB — 06 ^ (BeHTjiH, 1976). Ecjim b nocTHaTaab- 
hom nepnoae y MaexonnTaioiUHX o6pa3VK>Tca Toabxo Ba3onpeccHHbi, to 
y 3m6phohob HexoTopwx BMaoB (obuh, TiojieHa) mo>kct 6 biTb o 6 HapyxceH 
H BaSOTOlJHH. 

ropMOHbi Ba3onpeccHHOBoro paaa, BanaiomHe y scex no3BOHOM- 
hhx npeHMymecTBeHHO Ha BoaHbiH o6mch m tohvc cocyaos, MoryT oxa3bi- 
saTb y npeaCTaBHTeaeH pa3Hbix xjiaccoB Ha 3tm (Jjvhxuhh npoTHBono- 
jio*Hoe no HanpaBJieHHOCTH bjihbhhc. 

B rpynny oxchtouhhobmx HaHonenTnaoB BxoaaT oxchtoumh, Me3o- 
toumh, m30tou,hh (hxthotouhh) . rayMHTOuHH, BajiMTOu,MH h acnapaTouMH. 
o6pa3yiomHeca b o6aacTH napaBeHTpMxyaapHbix aaep rnnoTaaaMyca. 

B OTjiMMHe ot ropMOHOB paaa Ba3onpeccHHa nenTMaw oxchtouh- 
hoboid paaa coaepxcaT b 6oxoboh uenn, b 8-m noaojxeHMM, ocTaTox 
oaHOH H3 aMHHoxHcaoT — aenuMHa, M3oaeMUMHa, rayTaMHHa wan Baan- 
Ha, b 3-m — M3oaeMUHHa, a b 4-m — rayTaMHHa, cepnHa nan acnaparn- 
Ha. OweBHaHO, pemaiomyio poab b npoaBaeHMM oxchtouhhobmx atjxjjex- 
tob wrpaeT 8-m ocTaTox aMMHOXMcaoTbi 6oxobom uenn h 3-m M3oaeMUMHO- 
BbiM ocTaTox neTan. Bee ropMOHH 3toh rpynnw BM3biBaiOT y Maexonn- 
TaiomMx CTMMyaauMio coxpaiueHMH m3txm m BbiaeaeHMa Moaoxa bo Bpe¬ 
Ma axTa cocaHHH. HaM6oaee axTMBeH b 3tom naaHe oxchtoumh. Bmcctc 
c tcm Bee ohm oxa3biBaiOT Taxxce HexoTopoe rMnepTeH3MBHoe m aHTMaMy- 
peTHMecxoe aeHCTBHe, xax h ropMOHbi Ba3onpcccMHOBOH rpynnbi, ho 3th 
3(J)(J)exTbi BbipaxceHbi npMMepHO Ha ana nopaaxa caa6ee. 
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06a paaa HeHporHno$H3apHbix nennmHux ropMOHOB bo3hhkjih 
H3 o6mero npeamecTBeHHHKa — aprnHHH-Ba30T0ijHHa Ha paHHHx 3Tanax 
3BOJIIOUHH XOPflOBMX XCHBOTHbIX. 3tO COeflHHeHHe nOTeHU,naabHO o6aa- 
aaao cnoco6HOCTbio Bbi3biBaTb h Ba3onpeccHHOBbie, h okchtoumhobhc 
3(Jxl)eKTbi, ho npoflBjisuio b tom HjiH hhom BHjjc rjiaBHbiM o6pa30M nepBbie 
CBOHCTBa. B npouecce sbojiiouhh CTpyxTypa ropMOHa noaBepraaacb aw- 
BepreHUHM: oaHa BeTBb pa3BHBaaacb no jimhmh ycHaeHHa Ba3onpeccHHo- 
Bbix cbohctb, apyrasi — OKCHTOUHHOBbix. 3tot npoiiecc pacxo*aeHH» 
CTpyKTyphl H CBOHCTB aByX paflOB nenTHaOB aOCTHr HaH6ojIbUieH Bblpa- 
^teHHOCTH y MaeKonwTaiomHX. 

AHajIH3 (JjyHKUHOHaabHHX CBOHCTB pa3JIHMHb!X yMaCTKOB nenTHa- 
hoh uenn HeHporHno(J)H3apHHX topmohob noK33aji, mto 3a CBsi3biBaHHe 
hx c uHTopeuenTopaMH cooTBeTCTByiomHX opraHOB-MHmeHeii otbctct- 
BCHHa KOJibueBasi nacTb MoaeKyjiM PopMOHa h npexcae Bcero 3mhhokhc- 
aoTa, CToamaa b 3-m noaoxceHHH (PioaHHrep h ap»* 1972). 0*ieBHaHO, 
HajiHMHe b 3-m noaoxceHHH OeH o6ecnenHBaeT Hanaymnee CB«3bmaHHe 
nenTHaoB npeHMymecTBeHHO Ba3onpeccHHOBbiMH peuenTopaMH xaeTOx 
SKCKpCTopHbix opraHOB h apTepHOji. HaaHMHe b tom *e noaoxceHHH Mae 
o6ycaoBaHBaeT HaH6oabinee cpoacTBo ropMOHa k okchtouhhobwm peuen- 
TopaM xaeTOK mhomctphb (raaaKOMbiuiewHoro caosi m3tkh) h MH03nnTe- 
anaabHbix o6pa30BaHHH MoaoMHwx xceae3. OaHaxo o6a THna xoabueBOH 
nacTH Bee ace MoryT CBssbiBaTbca, xoth h c pa3HOH CTeneHbio hhtchchb- 
hocth, c o6ohmh THnaMH peuenTopoB h KOHKypnpoBaTb apyr c apyrow 
3a CB»3HBaHHe. rio-BHaHMOMy, CTpyxTypa Been 1-6-neTan Heftpornno- 
c}jH3apHbix nenTHaoB OTBeTCTBeHHa 3a npHHUHnHaabHyio B03M0xcH0CTb 
ropMOH-peuenTopHoro B3aHMoaeHCTBHH, a oct3tkh b 3-h hoshuhh neTan 
onpeaeaaiOT cnay aaHHoro B3aHMoaeHCTBH» c tcm nan hhhm TnnoM 
peuenTopoB h cneun(J)HKy acJxJjeKTa. Poab aKTOHa, no cymecTByioinHM 
npeacTaBaeHHHM, BunoaHaiOT 6oKOBaa uenb h ocraTOK THpo3HHa bo 2-m 
noaoxceHHH (BeHTan, 1976). 

PMan3HHr-(J)aKTopbi. reTeporeHHoe ceMeficTBO PO (an6epHHOB h 
ct3thhob) BicaioMaeT pa3aHHHbie nenTHaw h ao^aMHH, o6pa3yiomHeca, 
b wacTHOCTH, b o6aacT«x MeaKOicaeTOMHbix aaep rnnoTaaaMyca. FIo-bh- 
aHMOMy, b bmcokhx KOHueHTpauHsix HOpaapeHaaHH h AJir Taxxce MoryT 
o6aaaaTb PO (KPcD)-aKTHBHOCTbio. Kax yxce oTMenaaocb, PO o6pa3y- 
iotch Taxxce b apyrnx OTaeaax M03ra h HeKOTopwx nepniJjepHMecKHx 
TKaHax. CyinecTBOBaHHe 3thx topmohob 6hiao npeacxa3aH0 XeHCH 
(1937) h TappHCOM (1949-1952) h noxa3aHO HCcaeaoBaHHHMH, npoBO- 
aHBUiHMHca b 1955~1965 it. raaBHWM o6pa30M b aa6opaTopH»x rappnea, 
Max-K3Ha, TnaaeMKHa, ILbaan, 51.M. Ka6axa h ap. M3BecTHbi 15 PO, 
ynacTByioianx b peryasnjHH cexpeuHH topmohob aaeHorHncxj)H3a. 

B 1970-1972 nr. rpynnaMH rnaaeMHHa h lUaaan 6waa pacuiHtJjpo- 
BaHa nepBHMHaa oanronenTHaHaa crpyxTypa TPO, Jir/OCr-PO, CMO 
(coMaTOCTaTHHa) , MPO, MHO h BnepBwe ocymecTBaeH noaHHH chhtc3 
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Puc . 15 . ITepBiwHafl CTpyxtypa neicoTOpbix pmiH3HHr-ropMOHOB (noflcnenHa cm. b tckctc) 



3tmx cJjaKTopoB. PacumOpoBaHa Taxxce nepBHWHaa crpyKTypa m ocyme- 
CTBjieH CHHTe3 nojiHnenTHaHoro KPO h CTT-PO. 

HaSBaHHWe PO COCTOflT M3 3-44 aMHHOKHCJIOTHHX OCTaTKOB 

(pwc. 15). Tax, TPO h MMO mbjimiqtcs TpHnenTHaaMH, MPO — neHTa- 
neimia, JIT/OCT-PO — flexanenTna, CMO — TeTpaaeKanenTHa. KPO 

COflepxCHT 41 aMHHOKHCJIOTHhIH OCTaTOK,, CTF-PO COCTOHT M3 44 OCTaT¬ 
KOB aMHHOKMOIOT. 

ripeanoaaraiOT, wto y MJieKomrraiomHx MPO h MMO MoryT 6wTb 
npoMSBOflHMMH OKCHTOUMHa: MMO — 6okobom uenbK) MPO — jiHiueH- 
hhm Ko/ibucBOH crpyKTyphi h oflHoro ocTaTKa u,McrenHa, ero N-KOHue- 
bmm (JjparMe htom. CjieayeT OTMeTHTb, mto PO He Bceraa xapaKTepH3y- 
k3tcs cTporo cneitHctjHHecKOH HanpaBjieHHOCTbio aeHCTBHa. Tax, TPO — 
CTMMyjlflTOp CeKpeUMM He TOJIbKO TTT, HO H JITT, JIT-PO CTHMyjIHpy- 
eT npoayKHiMio JIT h OCT. CMO o6aaaaeT uihpokmm cneKTpoM HHrH6pH- 
pyiomnx 300 eKTOB Ha 3HaOKpMHHbie (JtyHKLUIH: OH T0PM03HT ceKpeuHio 
CTT, JITT, HHflyijHpoBaHHyio ceKpeuHio TTT h JITT nepeaneM aoaeH 
rHno(J)H3a, Bbiaejie'HHe HHcyjiMHa h oco6chho raiOKaroHa noaaceayaowHOH 
xceae3oii, a t3kxcc topmohob xcejiyaowHo-KHiiiewHoro TpaxTa. MHTepecHo, 
wto CMO o6pa3yeTC« He TO/ibKO b ranoTajiaMyce, ho h b octpobkobom 
annapaTe noax<ejiyaowHOH xce;ie3M. MMO He TO/ibKO topmo3mt ceKpeuHio 
MCT cpeaHCH ao/ien rHno<J)H3a, ho h bjihhct Ha KopxoBue h noaKopKo- 
Biie CTpyKTypu roaoBHoro M03ra. TPO — aHTHaenpeccaHT. 

BaaHMOCBSISH CTpyKTyphI PO C MX 6HOaOrHWeCKOH aKTHBHOCTblO 
HaH6ojiee iiojiho H3yweHhi aaa TPO h Jir/OCT-PO. MccaeaoBaHHa 
noKa3ajiH, wto rjisi CBasuBaHMa c peuenTopaMH h npoaBaeHHa 6HoaorH- 
HeCKHX 3CjxJ)eKTOB TPO Heo6xOflHMa ueJlOCTHOCTb TpHnenTMaHOH CTpyK- 

Typu (PHBbe h flp., 1972; lOaaeB, YTeuieBa, 1976). rio-BHaHMOMy, 

MMMflaSOJIbHOe KOJlbUO ITICTHflHHa BO 2-M HOJlOXCeHHH MOJieKy/lbl HrpaeT 
Ba^KHyK) pOJIb BO B3aHMOAeMCTBMM 3TOTO (J)aKTOpa C COOTBCTCTByiOIJUHMH 
peuenTopaMH. AHaaornwHyio pojib BbmojmaeT hmH uasojibHoe KOJibuo 
rHCTH^HHa h b MoaeKyae JIT/OCT-PO. «AapecHaa» OyHKUHa rHCTHaH- 
HOBoro ocTaTKa bo 2-m no^oxceHHH aeKaneimiaa ycmiHBaeTca, no-BHaH- 
MOMy, HajiHMiieM Apr b 8-no^o^Kennn ero Mo/ieKy/ibi. AKTOHHaa wacrb 
MOjieKyjiM cocpeaoTOweHa b ochobhom Ha N-KOHu,e MOjieKyjiu 3Toro PO h 
33BMCMT OT HaJIHWHa IlHporjiy H Tpn B IIOJIOXCeHHH 1 M 3. nOKa33HO, WTO 
JV ia npoaBaeHHa 3<})(|)eKTOB JIT/OCT-PO, KaK m TPO, BaatHa onpeae- 
aeHHaa aKTHBHaa KOH(J)opMau,Ha Moaexya (JraKTOpOB, o6ycaoBaeHHaa 
BHyTpHMOJieKyjiapHWMH CBaaaMH. C-kohucboh rjiHiiHHaMim Heo6xoanM 
aaa npoaBaeHHa 6noaorHwecKOH aKTHBHocTH cJjaKTopa, ho MoxceT h Top- 
M03MTb ee, oxasMBaa HHrH6Hpyiomee BjiHaHwe Ha ropMOH-peuenTopHoe 
B3aHMoaeHCTBHe. 

IlojiyweHbi CHHTeTHwecKHe npoH3BoaHhie JIT/OCT-PO, (})H3Hoao- 

THWeCKaa aKTMBHOCTb KOTOpWX MOXCCT npCBhimaTb aKTHBHOCTb HaTHBHO- 

ro (JjaxTopa Ha oanH-aBa nopaaxa. 
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. K «mcny HAeHTMC^mufpoBaHHbix PO othochtch xaiuKe fltxJiaMHH h 
ncHTaneriTHAhi jich- h MCT3HKe(J)ayiMHH — onHonaHhie coeaHHeHiw M03ra. Bee 
3TH f^aKTOpH BMCCTC C COMaTOCTaTHHOM COCTaBJIflIOT KOMilCKCHblM PO-JiaK- 
TOCTaTHH, HJIH FIMO. B03M0JKH0, neiTTHA HeiipOMeflHH B — THpeOCTaTHH. 

AHrHOTeH3HHbi — neimtaHue ropMOHbi, odpasyiomnecsi b kpobm h 
nepHtJjepH^ecKHX TxaHflx H3 KpynHOMO^eKyjispHoro 6ejiKOBoro npeame- 
CTBeHHMKa — nporopMOHa, ceKpeTHpyeMoro neweHbio (aHrHOTeH3MHore- 
Ha), noa bjihahmcm cneuH(})HHecKHx npoTea3. nepBHWHHH npoayxT npo- 
Teo;iH3a HeaKTHBHoro aHmorcHSHHoreHa — aeicanenTHa aHmoTeH3HH I 

(PHC. 16). M3 aHFHOTeH3MHa I 3a CWeT OTmeiUieHHH flByX aMHHOKHCJIOT- 

Hux ocTaTKOB c C-KOHiia ero MoaeKy/ibi o6pa3yeTC« aHrHOTeH3HH II — 
OKTanenTwa (Cicerrc, 1958, 1968). AHrHOTeH3MHhi o6aaaaiOT BupaxceH- 
hmm BaaonpeccopHMM aeHCTBweM, CTHMyjiHpyiOT cexpeitHio Aiir, a Tax- 
xe HBjiHiOTC« cneu,H(J)HMecKMMM perya«TopaMM cwHTe3a ajibaocTepoHa 
Kopoil HaanOWeWHHKOB. npH 3T0M aHrHOTCH3MH II npn6jIH3HTejIbHO Ha 
nopsiaox axTHBHee aHFHOTeH3HHa I. OneBHaHo, a»a C-kohucbmx aMHHo- 
KHcaoTHbix ocTaTKa aexanenTHaa topmo3«t ero 6HOJiorHwecxyio axTHB- 
HOCTb. OyHKiiiHOHaabHO-cTpyKTypHMH aHajiH3 MoaexyaM aHraoTeH3HHa 
II noxa3aa, wto pojib axTOHa b Hew, BnaHMo, BunoaHaiOT 1 — 3-TpHnen- 
THa, pacnoaoxceHHMH Ha N-kohu.c, h 8-h (C-xohucboh) aMHHOXHcaoT- 
hmh ocTaTOK. Pojib xe peu,enTop-CB«3biBaeMoro aoxyca Bwno/iH«eT epea- 
hhh 3 — 6-TeTpanenTHaHMH (JjparMeHT Moaexyabi. 


H : N—^«Tj^Apr^BaJTj^THpj^lJiej^rHc^Tpo^®eHjQjic^JleHj^IeH^BaJT^THp^Cefy- 
1 2 3^ 4 5 6 7 8 9 10 II 12 13 14 

AHmoTeHSHHoreH (peHHH-cy6cTpaT). a 2 -mHiconpoTen h. M m— 58000 (~420 aM. oct.) 

PcHHH - 


-^cn)(Apij^an^rHpyMne)(r HcJ^Ipo^ieH^rHcJ^fleMy 
3 


CneuH4>mecKaii nenTxnaia 

(AMKap6oKCHnenTHnavi. 
npeapauiaioiUHH jhihm) 


AHrHOTemHHl (,aeieanenTH,a) 
1 


NHj—^Acn^A.pr^BajTyTHpj^HJiejQ~Hcj^Tlpoj^>eiy—COOH 

1 2 3 4 5 6 7 8 

AHrHOTeHJHH II (oKTanenTHii) 


N H 2 —C OOH 

1 2 3 4 5 6 7 

AHrHOTeHJHH III (renranenTHfl) 

Puc . 16 . nepBB^Has crpyKTypa aHrHOTeH3HHOB h hx o6pa30BaHHe H3 npearne- 
CTBeHHHKa 
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Bshhom (1974) o6HapyjKeH aHmoTCH3MH III, oOaaaaiomHH noBbi- 
uichhhm cpoflCTBOM k peuenTopaM Kopu HaanoweMHHKOB. 3 to renTanen- 
THfl, oSpasyioinHMCH H3 anrHOTeHSHHa II nyTeM OTmenaeHHa ot Hero 
N-KOHueBoro acnaparwiOBoro ocraTKa. 

CeMeMCTBO AKTr, MCr m jiHnoTponHHa ripeacTaB/ieHO aeTbipbMa 
oaHOuenoHeHHbiMH nenTHaHhiMH ropMOHaMH, o6pa3yiomHMHCsi b aaeHO- 
nino<J)H3e: a- h yS-MCT, AKTr h /?-jiHnoTponHHOM. AKTT Mo*eT chhtc- 

3HpOBaTbC& TaKJKC IUiaueHTOH H TKaHbK) JierKHX B yCJIOBHHX XpOHHMe- 
ckoh ee naToaorHH h oco6chho npn paxe. riepBbie tph ropMOHa — 
ojiHroneriTHabi, coaepacawHe cooTBeTCTBeHHO 13, 18 (y MejioBexa 22) h 
39 aMHHOKHCJiOTHbix ocraTKa, a aHnoTporiHH — He6oabiuoH 6eaoK, co- 
CTOflmHii H3 91-93 OCTaTKOB 3MHH0KHCJ10T H HMdOlIXHH MO/ieKyjIflpHyK) 

Maccy (M.m.) okojio 10 000. CTpyxTypa AKTT 6buia BnepBe onncaHa JIm 
c cotp. (1954), MCT — TappHcoM c coTp. (1956, 1957), jiHnoTponHHa — 
JIh c cotp., (1965). 

3tH ropMOHhl, HeCMOTpH Ha pa3JlHMHbie aMHHOKHCJIOTHblH COCTaB, 
pa3Mepbi MOjiexyji, (t)H3HOJiornaecKyio pojib b opraHH3Me, o 6 aaaaiOT 06 - 
mHM y Bcex BKWOB 5XHBOTHMX CTpyKTypHbIM KOMnOHeHTOM, o 6 yCJIOB- 
JIHBaiOmHM o 6 mHOCTb psma HX 6 HOJIOrHHeCKHX cbohctb. 06uimm JlJISl 
CTpyKTypw ropMOHOB 3Toro ceMewcTBa (j)parM chtom npn3HaH renTanen- 
raa, pacnojiojKeHHbifi b pa3JiHMHbix ynacTKax nenrHaHOH MOJiexyjibi rop- 
MOHOB (CM. CTp. 74). 

B MOjiexyjiax a-MCT h AKTT reirraneriTMa ji0KajiH30BaH b 4-10-m 
noaoxceHHax ijemi, b /2-MCX — b 7-1 3-m noaoxceHHax, b cbhhom jiHnorpo- 
nme — b 47-53-m nojioiKeHHax, T.e. b cepeaHHe MOJieKyjiu. MHTepecHO, 
hto a-MCX bxojiht b cocraB MOJieKyjibi AKTT (ocraTKH 1-13), a/?-MCT — 
b cocraB MOJieKyjibi /2-aHnorpomiHa (ocraTKH 41-58) (pnc. 17, 18). Oqe- 
BHflHo, npncyTCTBHe HjieHTHMHoro fljia Bcex ropMOHOB aaHHOH rpynnbi 
renTanenTH^Horo (JjparMeHTa onpeaeaaeT HaaHMHe y hhx tbkhx BaxHbix 
o6lUHX 4)yHKUHOHaJIbHUX CBOHCTB, KaK BJIHHHHe Ha IlHrMeHTaUHIO Mejia- 
HOUHTOB (MeJiaHOUHTCTHMyjlHpyiOmaa aKTHBHOCTb) H XCHpOBOH o6mch b 
jinnouHTax OmnoTpanHaa aKTHBHOCTb), cthmy/ihuhh CHHTe3a kopthko- 
CTepOHAOB b Kope HaanoMeMHHKOB h npojiHtJjepauHH ee kjictok (kopth- 
KOTponHaa aKTHBHOCTb). KpoMe Toro, KaK 6biao noxa3aHO ae Bhaom 
( 1974, 1975), BHyTpH OTMeaeHHoro reirranenTHaHoro KOMnoHeHTa HMe- 
eTca TeTpanenTHa MeT-Diy-THC-OeH, oTBeTCTBeHHHH 3a peryaauHio 
BceMH ropMOHaMH ceMencTBa npoueccoB 4>opMHpoBaHHa h ocoOchho 
yaepxcaHHa aoaroBpeMeHHOH naMaTH. CaeayeT oTMeTHTb, hto Han6oaee 
BaxceH aaa npoaBjieHHa 3Toro scjpcjpCKTa TpnnenTHa Tay-rHC-OeH. 

TaKHM o6pa30M, o6mHOCTb nepBHHHOH CTpyKTypu onpeaeaeHHoro 
ywacTxa nenmaHOH uenn a- h (3-MCT , AKTT h /S-aHnoTponHHa o6yc- 
aoBaHBaiOT y sthx topmohob noTeHUHaabHyio B03M0xtH0CTb npoaBaeHHa 
MeTbipex paaoB axTHBHOcreH. BnaHMO, aaHHbiH reirranenTHa aBaaeTca 
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dOlKf ML MgElJ 





Puc. 18. riepBHUHafl crpyKTypa /?-JiHnoTponHHa cbhhi>h h cJjyHKUHOHa^bHO- 
CTpyKTypHwe KOMnoHeHTbi ero wo/ieKy/ibi 


aKTOHOM ropMOHOB. Bo3mojkho, oh 6biJi b 3BOJUOUHH o6iuhm npeamecT- 
B6HHHKOM TOpMOHOB 3TOTO CeMeHCTBa. 

BMecTe c tcm icaxaoe coeflHHeHHe, Bxoaamee b cocTaB BbimeHa3- 
BaHHoro ceMciicTBa, npeacraBJiaeT oco6wh ropMOH, bhitojihsiioiiimh cne- 
UHc})HHecKyio 4>H3HOjionmecKyio pojib. Tax, a- h/ 3-MCX — (J)H3HoaorH- 
necKHe peryjiHTopbi nurMeHTauHH noKpoBHbix TKaHeii, a Tafoxe xoopflH- 
HaTopw cfjopMHpoBaHHsi xpaTKOBpcMOHHOH naMHTH, ycjioBHux petjwiexcoB 
H36eraHHH, nuiaeBbix petJyiekcoB h CTHMynsTopw HaTpHHype3a. AKTr 
cneuH(J)HMecKH KOHTpojiHpyeT (JjyHKUHio Kopbi HaanoaeqHHKOB. JIhiiot- 
ponHH B/inaeT Ha xchpobom o6mch h HexoTopbie apyrae npoueccw. Oc- 
TajibHue xce 3(J)(J)eKTbi topmohob hbjishotcsi xax 6bi no6owHbiMH. 

CoxpaHaa cnoco6HOCTb nposiBJisTb Bee bhah 6nojiornwecKOH ax- 
thbhocth, 3aicoaHpoBaHHhie b reriTanenTHaHOM cJjparMeHTe, Kaacabiw rop- 
moh npHo6peTaeT cnoco6Hocrb HaH6oaee Bbipa^eHHo peaJiM30BaTb oaHy 
H3 hhx. Taxoe «cneuHajiH3HpoBaHHoe» ycmieHHe oaHoro H3 (JjyHKUHO- 
HajibHwx cbohctb o6ycjiOBaeHO apyrHMH ywacTKaMH nenTHflHOH uenw 
ropMOHOB, koto pwc k3k 6m aaanTHpyioT aeficTBHe axTOHa Ha onpeaeaeH- 
Hbie thhm pearnpyioiUHx kjictok, o6ecneMHBaiOT n36npaTe/ibHOCTb, Ha- 
npaBJieHHOCTb ero aeHCTBHH. B pe3yjibTaTe BHyTpHMOJieKynapHoro B3an- 


76 











MOfleHCTBHH paSJIHUHUX (JjyHKliHOHaJIbHHX (JjparMCHTOB nanHnenTHaHOH 
nenn h B03HHKaeT ocHOBHaa cneu,Htt>HaecKaa aKTHBHOCTb toto nan hhoto 
ropMOHajibHoro nerrraaa, HaH6oaee nojiHo npoaBasnomaaca npn hx (Jjm- 
3HOaOrHHeCKHX KOHUeHTpaUHHX. Tax, KOpTHKOTponHaa aKTHBHOCTb 
AKTr npHMepHo Ha nopaaoK Burne, aeM y MCT, h Ha a»a nopsmxa 
Bbnue, weM y jiHnoTponHHa. W Hao6opoT, MeaaHoitHTCTHMyaHpyiomee 
aeHCTBHe a- h /3-MCT 3HaaHTeabHo Burne, aeM y AKTr. B h3bccthom 
CM bicjie HCKjHoaeHHeM aBjiaeTca jiHnoTponHaa aKTHBHOCTb /3-annoTponH- 
Ha: y MCT, h oco6chho AKTr, oHa Burne. CaM xce jihitotpoithh o6aaaaeT 
HH3KOH AKTr- H MCr-aKTHBHOCTHMH. 

Han6oaee noapo6HO H3yaeHa (fryHKunoHaabHasi poab pasananbix 
(JjparMeHTOB noannenTHaHOH uenn MoaeKyaw AKTr (JIh h ap., 1968; 
ByaccoHac, 1968). Kax yxce OTMeaaaocb, (JjparMeHT 4-10 HBaaeTCH aKTo- 
hom (cm. pnc. 17). N-KOHueBOH TpHnenTH/iHMH yaacroK 1-3 h TpHnenraa 
11-13 BbinojiHaiOT, no-BHaHMOMy, poab ycmiHTeaeH MCr-aKTHBHOCTH 
MOJieKyjiM. Oco6oe 3HaaeHHe aaa npoaBJieHHa cneuH(})HaecKH HanpaB- 
jichhoh KopTHKOTponHoft aKTHBHOCTH HMeeT renTanenTHa 15-21 H oco- 
6eHHo TeTpanenTHfl 15-18. 3 tot (JjparMeHT oTBeTCTBeHeH 3a cneuntJjHae- 
cKoe CBsisHBauHe MoaeKyau AKTr peueriTopaMH aapeHaaoson xopw. 
Bhjio ycraHOBjieHo, hto CHHTeanpoBaHHWH HaHoaeKanenTHa 1-19 o6aa- 
aaeT noaTH nojiHOH aKTHBHOCTbio aapeHOKopTHKOTporiHoro ropMOHa, ho 
ero 3(J)(J)eKTHBHOCTb B OpraHH3Me KpaTKOBpCMCHHa H3-3a HH3KOH CTa- 
6HjibHOCTH MOJieKyjiM nenTHaa. 3(Jx|)eKTM (JjparMeHTa 1-24 noa- 
HOCTblO HfleHTHWHU 3(J)(|)eKTaM AKTr KaK no 6HOJIOrHWeCKOH aKTHB¬ 
HOCTH, TaK h no npoaoa;KHTejibHOCTH ero aencTBHa b opraHH3Me. Oae- 
BHaHO, (JjparMeHT MoaeKyaw ropMOHa 20-24 aBaaeTca CTa6HaH3aTopoM 
c})yHKUHOHaabHo axTHBHbix ee yaacTKOB, 3amnmaa hx ot aeHCTBHa 3K30- 
nenTHaa3. 

ycTaHOBaeHo, hto N-kohu,cboh nenTHa 1-24 oanHaxoB y Bcex 
H3yneHHWX BHaOB n03B0H0HHUX. BMeCTe C TeM C-KOHU.CBOH «XBOCT» 

uenn AKTr (oco6chho yaacroK 25-33) aocraToaHo BapnaOeaeH y pa3- 
hmx BHaoB xhbothmx h o6ycaoBaHBaeT, caeaoBaTeabHo, HMMyHoaorH- 
aeCKyiO aKTHBHOCTb ropMOHOB. B03M0XCH0, HTO HMeHHO 3T0T (JjparMeHT 
OTBeTCTBeH 3a pa3BHTHe HexceaaTeabHMx hmmyhhhx peaxunn, Ha6aio- 
aaiouiHxca b xaHHHKe h 3KcnepHMeHTe npn BBeaeHHH reTepoaoraae- 
ckhx (ayjKepoaHbix) npenapaTOB AKTr. IloaTOMy b xamuiaecKOH h 
SKcnepHMeHTaabHOH npaxTHKe npeanoaHTaiOT ncnoab30BaTb bmccto 
npenapaTOB HaTHBHoro 39-aaeHHoro ropMOHa CHHTeTHaecKHH noan- 
nenTHa, npeacTaBasnonuiH co6oh l-24-cf>parMeHT AKTr (npenapaT ch- 
HaKTeH). 

AKTr h annoTponHH — He ToabKo caMOCTOHTeabHue ropMOHM, 
ho h npeamecTBeHHHKH apyrnx ropMOHOB. TaK, H3 AKTT, no-BHawMOMy, 
MoryT o6pa30BaTbca no KpaHHeft Mepe a»a ropMOHa: a-MCT (l-13-4>par- 
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MeHT AKTF) h cTHMyjisTop ceKpeuMM HHcyjiHHa octpobxobmm annapa- 
tom noa^xeayaowHoii xceae3bi (18-39-4>parMeHT AKTD. TaxHM o6pa- 
3om, b MOJieKyjie AKTr noreHUHaabHO coaepxcaTca Hecxo/ibxo axTOHHMx 
h aapecHbix crpyxTyp, npnweM BcnoMoraTe/ibHbiH OparMeHT ueabHOH 
MOJiexyjibi AKTr, no-BHaHMOMy, bxoaht b cocraB (JjyHxuHOHaabHO ax- 
THBHoro 18-39-ropMOHa (EejiotJxfr-HeHH wap., 1976). 

n P w aHajiH3e nepBHWHoii CTpyxTypbi /S-jiHnoTponHHa xax nporop- 
MOHa 6huin noayweHbi HHTepecHue aaHHbie. Bbiiue roBopwaocb o tom, 
wto uejibHaa Moaexyjia jiHnoTponHHa rwno(})H3a o6aaaaeT paaoM rop- 
MOHajibHbix cbohctb, xoth h cjia6o BbipaxceHHMx. JInnoTponiiH b ue- 
jiom — 3to, no cyiuecTBy, ocaa6aeHHMH AKTT h MCT. OaHaxo oxa3a- 
jiocb, wto b cocTaBe MoaexyjiM jinnoTponHHa Hapaay c /?-MCT h TeTpa- 
neimtaoM naMHTH, pacnoaoxceHHMMH b cepeawHe MoaexyjiM, 6iiM*e k ee 
C-xoHuy ji0KajiH30BaHbi (JjparMeHTbi, xoTopwe npn OTmenaeHHH npo«B- 
jiwiot oco6yio 6HOJiorHwecxyio aKTHBHOCTb (cm. pwc. 18). Ohm &M3MBa- 
k)t, b wacTHOCTH, BbipaxceHHbie Mop(J)MHonoflo6Hbie (onwomaHMe) acj)- 
(JjexTbi b M03re — o6e36ojiHBamie, chhthc omymeHHa CTpaxa h ap. 
3(JxJ)eKTbi onnonaHux (JjparMCHTOB awnoTponnHa h Mop(J)HHa peajiH3y- 
Kyrca wepe3 o6mne onnaTHue peuenTopbi hchpohob h cHHMaiOTca o6mM- 
mh aaa onnoHaoB h onnaTOB cneu,Hcf)HwecxHMH aHTaroHHCTaMH Tnna 
HajioxcoHa. ynoMHHyThie (JjparMeHTbi jinnoTponnHa o6HapyxceHu b pa3- 
hhx OTaejiax M03ra. nocae HHT>exi;HH jinnoTponHHa hx xoHiteHTpauna 
b M03re 3axoHOMepHO Bo3pacTaeT. Mop4>HHonoao6Hwe ojmronenTHflbi 
M03ra npeacTaBJieHW cjieay*omHMH oTinenaaeMMMH (JjparMeHTaMH jih- 
noTponHoro ropMOHa: neHTanenTHaoM (61-65) — MeT3Hxe(J)ajiHHOM, 
oanronenTHaoM (61-91) — /?-3Haopc|)HHOM (Han6oaee axTHBHbiH onn- 
OHa) h BKjnoweHHbiMM b Hero (JjparMCHTaMH (61-76) h (61-77) — a- vi 
y-3naop(J)HHaMH (Xbioc, 1975; Kocrepaim, 1976; CHaiiaep, 1976). I"Io- 
mhmo 3Toro, k SHaoreHHbiM onHowaaM, He cBa3aHHbiM c jinnorponnHOM, 
OTHOcaTca aHaaor MeT3HxecJ)ajiHHa jieHSHKetJjajiHH (Ha N-xoHue jichuhji 
BM ecTO MeTHOHHaa) h ero npeamecTBeHHHX zjhhop4>hh (17-waeHHMH 
nenTHa). 3Hxec})ajiHHM h 3Haop(J)HHbi MoryT cayxcHTb PO oaHnx ropMO- 
hob h peryaaTopaMH cexpeuHH PO apyrnx, 6yaywH HeiipoTpaHCMHTTepa- 
mh mm HeiipoMoayjiHTopaMH. JIHnoTponnH — Taxxce HCTOWHHX /2-MCT H 
nenTnaa naMara. 

raioxaroH h ropMOHw xceayaoMHo-KMinewHoro TpaxTa (3HTe- 
pnHOBaa CMCTeMa). 3th topmohm — ojinronenTHaM (17-43 aMHHoxHc- 
aoTHbix ocTaTxa), o6pa3yioTca SHaoxpHHHbiMH xaeTxaMH xceae3 xceay- 
aowHO-KHiuewHoro TpaxTa h Tax hjih HHawe cBa3aHM c npoueccaMH nHTa- 
hhh (YroaeB, 1975, 1978). Topmohm aaHHoro ceMeiiCTBa He Toabxo 
o6T>eaHHaiOTca oaHronenTHaHOH npHpoaon h mcctom o6pa30BaHna, ho h 
HMeiOT HexoTopMe cxoaHMe Oyhkuhh. Cpeaw topmohob xceayaowHo-xH- 
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uieMHoro TpaKTa moxcho BwaeaHTb pjiabi, BHyTpw xoTopwx ropMOHbi 
HMeiOT cymecTBeHHoe crpyxTypHoe cxoactbo, o6m«e 6HoaonmecxHe 
CBOHCTBa h KOTopbie, no-BnanMOMy, npoH30uuiH ot o6mero ropMOHajib- 
Horo npeaxa. 

Ooth H3 phaob o5beaHHfleT raioxaroH (naHxpeaTHqecxiiH h racr- 
pOHHTeCTHHaJIbHHH), 3HTeporaiOxarOHhI, eexpeTHH, BMn h TMn, B pa3- 
hoh CTeneHH CTHMyanpyiomne cexpeumo raioxo3hi neweHbio, amioaH3 
b xcnpoBOH tk3hm, HHcyjiHHOByio aKTHBHOCTb noaxeayaoMHOH xceae3M H 
coicpameHHe cepaemioH Mbnuuu (Caa h ap., 1971). 

rntoKazoH — 29-MaeHHMH oaHronermia (pwc. 19) c M.m. -3500, 
o6pa3yeTCH b a-xaeTxax octpobxoboik) annapaTa noa^eayaoMHOH jxeae- 
3w, a Taxxce b xceayaoMHo-KHiueMHOM TpaxTe h BbinoaHHeT BaxcHyio poab 
npeame Bcero b peryaauHH yraeBoaHoro h xciipoBoro o6mchob. Xhmhmc- 
cxaa CTpyxTypa ero 6hiaa BnepBbie paciim^poBaHa tUTay6oM c cotp. 
(1955) h BpoMepoM c coTp. (1956, 1957). AHaaH3 4>yHxuHOHaabHoii 
poaw pa3anMHbix (JjparMeHTOB Moaexyabi raioxaroHa noxa3aa, hto h 
aaa CBH3HBaHHH ero peaenTopaMM pearapyiomMX xaeTox, h aaa mhmuh- 
auHH 3(J)4>exTOB Heo6xoaHMa ueaocTHoerb ero 1-27 nocaeaoBaTeabHOCTH 
c N-xoHua. ripw 3 tom BaxcHan poab b nposiBaeHHH 3(JxJ)exTOB ropMOHa 
npMHaa^iejxHT aMHHoxoHueBOH Tmc 1 , a b CBM3WBaHnn c peuenTopaMH — 
4>parMeHTy 2-27. OaHaxo Thc 1 3Ha*iMTeabHO ycwaHBaeT ropMOH-peuen- 
TopHoe B3anMoacHCTBne. HHnenTwa 28-29, BHaHMo, «BcnoMoraTeabHbiH» 
cJjparMeHT. CTpyxTypa raioxaroHa HacHTumia waH 6aw3xa y npeacTaBH- 




Puc. 19. rtepBHqHaa CTpyxTypa raioxaroHa h cexpeTHHa cbhhi>h: 

ABOMHOM LUTpliXOBKOH H306pa*eHbl aMHHOKHC-HOTHblC OCTaTKH. 33H M MAIOlilMC B AByX POpMOHax 
OAMHaKOBOe noJIOJKCHHC; 3aLUTpHXOBaHM rOMOAOrMMHbie OCTaTKH 


79 



Tejieii nowTH b cex KjiaccoB no3BOHOHHbix. JImnb ivnoxaroH pw6 cyiuecT- 
BeHHo OTJiHMaeTCH ot ropMOHa apyrnx xjiaccoB m HeatJj^eKTHBeH y Mjie- 
KOnHTaK)lHHX. 

B KHiuewHHKe HapHfly c rjiioxaroHOM ecTb pan rjnoxaroHonoflo6Hhix 
BemecTB — aHTepoiviioxaroHOB, 6 /ih 3 xhx no crpyxType m HexoTopwM 
CBOHCTBaM k rjnoxaroHy. 

CeKpemuH — ropMOH, o6pa3yiojuHMca b BepxHeM OTaeae TOHKoro 
KHiuewHHKa, a Tax*e b D-KJieTKax noa*ejiyflOMHOH jxe.ne3bi h BbinojiHa- 
lomHH b ochobhom pojib peryjiATopa cexpeuHH ee coxa (BeiuiHcc, Orap- 
jihht, 1902). CexpeTHH Hapaay c apyrHMH ojinronenTHflaMH HanmeH 
b rojiOBHOM M03re (AuiMapHH, 1978). no xHMHwecxOH crpyKTepe oh 
27-HjieHHHH oJiHronenma, b xotopom nepBbie 16 aMHHOxncJiOTHbix oc- 
TaTKOB C N-KOHUa nOHTH nO/IHOCTblO nOBTOpSHOT 1-16 aMHHOKHCJIOTHyiO 
nocjieaoBaTejibHOCTb MOjiexyjibi ivnoxarOHa, a b C-xohucboh ero nacTH, 
xax h b rjiioxaroHe, npeo6aaaaiOT rHapotJ)o6Hbie ocTaTXH. Bbi3biBa« paa 
o 6 ihhx c rjiioxaroHOM 3(})(t)exTOB, cexpeTHH CBa3biBaeTca c oco 6 hmh pe- 
uenTopaMH pearapyiomHX xjieTox, He CBa3biBaiomHMM rjiioxaroH. no- 
c/ie^HHH b cbok) oaepeab B3aHMOaeHCTByeT co cneuHa/ibHbiMH peuenTo- 
paMH, He CBa3biBaioiitHMH cexpeTHH. 

BM/J — ropMOH Toro *e paaa (28-M/ieHHbiH o/iHronenTHa), Hapa- 
fly c apyrHMH (JjyHxuHaMH peryjwpyeT roHyc cocyflOB h HMeeT o6iUHe 
peuenropw c cex peTHHOM, a He c rjiioxaroHOM. 

mn COCTOHT H3 43 aMHHOXHCJIOTHblX OCTaTXOB, 15 H3 XOTOpbJX 
b (JjparMeHTe 1-26 c N-xoHua noMTH oaHHaxoBbi c rjiioxaroHOM, a 9 — 
c cexpeTHHOM. 

HpyroH paa topmohob BXJiioaaeT racTpHH m naHxpeosHMHH. 

racmpuh o6pa3yeTca b xejiyaxe h cTHMyjmpyeT npeHMymecTBeH- 
ho xHCJiyio xce^yaoMHyio cexpeunio. 3 to ojiHronenma, cocToamnii H3 
17 aMHHOXMCJIOTHbIX OCTaTXOB (pHC. 20). 
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Puc. 20. riepBHMHaa CTpyKTypa racTpHHa M) h naHKpeo3HMHHa (/>) CBHHbH: 

UJTpMXOBKOM o6o3lia<ieil IICHTaiieilTMfl, 06milII JIJIU A M B 



IJaHKpeo3UMUH — HHTeHCTHHajibHbiH 33-hjichhhh nernim, pery- 
jiHpyromHH b ochobhom naHKpeaTHaecKyio cexpeijHio h xcejmeoTaejie- 
HHe. Ero C-KOHiteBOH OKTanenTHfl o6jianaeT nojmoH axTHBHOCTbio Bce- 
ro ropMOHa, a C-kohucboh neHTanenTHj* h^chthmch C-kohucbhm noc- 
jieaoBaTejibHOCTflM racrpHHa. 3tot neHTanenTna (neHTaracrpHH) cnoco- 
6eH, xotm h c MeHbmeH cmion, BOcnpoH3BoaHTb 3{}xJ)eKTbi racrpHHa. 
K 3TOMy xe psmy ropMOHOB mojkho othccth h naHxpeaTHnecKHH rop- 
MOH IITHU; — JIHHeHHUH nenTHfl, COCTOHmHH H3 36 aMHHOKHCJIOTHWX 
OCTaTKOB. 

HHcyjiHH m ero roMOJiorM. HHcyjiHH — aByxuenoaewHbiH no- 
jiHnenTHa, o6pa3yeTca /S-mieTKaMH octpobkob JlaHrepraHca naHxpea- 
ca, a Taxxe cjhohhwx xce;ie3, coctoht H3 51 aMHHOKHCJioTHoro ocTaTKa 
h HMeeT M.m. —6000. Ero Koponcaa u,enb A coctoht H3 21 ocTaTxa 
aMHHOKHC/iOT, a 6onee pjimmdm u,enb B — H3 30 ocraTKOB (pnc. 21). 06e 
u,enH CB»3aHH Mexyiy co6oh AByMa flHcyjiwJjHaHbiMH MOCTHxaMH (7-7 
h 20-19). UeriH HHcyjiHHa xoanpyiOTca oahhm reHOM, kotopwh o6yc- 
jiOBjiHBaeT CHHTe3 nepBHMHO xpynHoro oaHoijenoMeHHoro 6ejiKa-npea- 
mecTBCHHHKa, H3 KOToporo 3aTeM BwmeiuiaiOTCH o6e uenn HHcyjiHHa 
(cm. tji. 4). 

HHcyjiHH xax ropMOH 6 hji otkpwt Co6ojieBWM (1902) h npenapa- 
thbho Bnae^eH EaHTHHroM h EecroM (1921). Ero nepBHHHaa xhmhmc- 
cxaa CTpyxTypa 6bma pacniHtJjpoBaHa CaHrepoM (1953), a npocrpaHcr- 
BeHHaa crpyxTypa — XoaxcxHH (1972). MHcy/iHH HaftaeH y npeacraBHTe- 
jieft Bcex miaccoB no3BOHOwHwx; 6ojiee neM y 20 bhziob H3yaeHa ero 
nepBHMHaa crpyxTypa, crpoeHHe KOTopon cxoaho. HaHfxwibiiiHe BnaoBbie 
pa3JiHHH» o6Hapy*eHw b 8-1 0-h no 3 Hu,nax perm A h 30-m nojioaceHHH 
Penn B. HHcyjiHH pw6 OT/iHwaCTca ot ropMOHa MJiexoriHTaiomHx no 
15 HJIH 6oJiee aMHHOKMCJIOTHbIM OCTaTKaM. B OTJIHMHe OT 6oJIbmHHCTBa 
APyrHX BHflOB XCHBOTHHX y HCKOTOpblX pbl6, a Taxxce xpuc H MbimeH 
OflHOBpeMeHHO o6pa3yiOTCH flBa BHfla HHcyjiHHa, pa3JiHaaiomHxca He- 
CKOJIbKHMH aMHHOKHCJlOTHWMH 0CT3TKaMH H KOflHpyeMWX flByMH pa3~ 
JIHHHHMH reHaMH. 

MHcyjiHH h ero aHajiora bmabjichm b HexoTopwx MHxpoopraHH3- 
Max, b KjieTKax paaa pacreHHH h 6ecno3BOHoaHbix xchbothwx. 

OcymecTBjieH nojmbiH xhmhmcckhh h MOjieKyjiapHo-6HOJiorHae- 
CKHH CHHTC3 HHCyJIHHa MCJIOBexa. CHHTe3, OCHOBaHHHH Ha MeToaax reH- 
hoh HHxceHepHH, yxe BHcapeH b npoMbinuieHHoe npoH3BoacTBO. 

MHcyjiHH — BaxcHeflmHH peryjiaTop ochobhmx bhuob MexcyTOWHO- 
ro o6MeHa, oh CTHMyjiHpyeT b pa3Hbix TKaHax chhtc 3 rjiHxoreHa h 
yTHJIH3apHK) rJIK)K03bI, CHHTC3 6eJIKOB H JKHpOB. AHaJIH3 (J)yHKIJHOHaJIb- 
hoh pojih cTpyxTypHbix 3/ieMeHTOB ero MOjiexyjiw noxa3aji, mto xaamaa 
uenb b oTaejibHOCTH 6HOJionmecKOH axTHBHOCTbio He o6jiaaaeT. U,jia 
npoaBjieHHa 6HOJiorHMecxoH axTHBHocTH Heo6xoaHMa xecTxaa npo- 
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CTpaHCTBeHHaa KOFKjmrypauHH ero AByxuenoMeaHOH MOJieKyjiu, 3aKpen- 
jieHHaa flByMfl flHcyjib(J)naHHMH MOCTHKaMH, KOTopbie coeaHHHiOT uenH A 
H B, a Taxxe BHyTpeHHHM aHCyjIb(J)MaHHM MOCTHKOM 6-11 ueilH A 
(pnc. 21, A). CanraeTca, mto C-kohuh ueneii Ah B HaxoaaTca r6/ih3h 
apyr ot flpyra, o6pa3ya rnapo(J)o6HHH u,chtp, 6oraTbiH apoMaTHaecKHMH 
aMHHOKHCJiOTaMH (pnc. 21, E) . Bo 3 mo^kho, 3T0T ueHTp HMeer nepBocre- 
neHHoe 3HaaeHHC jyia npoa&neHHa 6HOJiorHaecKOH aKTHBHOCTH HHcyjiHHa. 
npeanojiaraeTca Taxxe, uto zyia CBa3bmaHHa KjieTOaHhiMH peuenTopaMH 
cneuH(J)HMecKoe 3HaaeHHe hmcct 24-29-a C-KOHueBaa aacrb uenH B. 

PejiaKCHH — ropMOH smmhmkob h ruiaueHTu, hmcct 6jih3khh k 
HH cyjiHHy o6mHH iuiaH CTpoeHHa. Ero MOJieicyjia Taxxe coctoht m 3 AByx 
ueneH (A h B), CBa3aHHHx flByMa aHcyjib(J)HflHbiMH MOCTHKaMH, npn- 
aeM uenb A coflepacHT BHyTpeHHHM AHcyjibtJjMaHbiH mocthk, oHa hmcct 
22 aMHHOKHCAOTHux ocraTKa (BMecro 21 y HHcyjiHHa), a iienb B — 26. 
HecMOTpa Ha to, wto 06a ropMOHa hmciot o6ihhh ruiaH CTpoeHHa, nep- 
BHHHaa CTpyKTypa hx u,eneH cymecTBeHHO pa3JiHaaeTca. 3 to, no-BHflH- 
MOMy, h o6ycroBjiHBaeT pa3JiHMHyio HanpaBJieHHOCTb hx 3(}xJ)eKT0B. Pe- 
JiaKCHH — ropMOH pOflOB y MJieKOITHTaiOmH X , o6yCJIOB^HBaiOmHH /1H3HC 
xpama jiOHHoro cpameHHa t330boh kocth, paccjia6jieHHe cbh30k Majioro 
Ta3a, pacxpHTHe meiiKH mbtkh h t.a. 

MHCyjiHHonoflo6Hbie pocTOBwe (JjaxTopw (HPO-I h 
HPO-II) — 6e/iKOBbie rHCToropMOHw, npHHa/yie>KamHe no nepBHw- 
HOii cTpyKType h paay cbohctb k ceMeiicTBy HHcyjiHHa. B CTpyKTyp- 
hom miaHe ohh naa6ojiee 6jih3kh k 6HOCMHTCTHMCCKOMy npeamecTBeH- 
HHxy HHcyjiHHa npoHHcyjiHHy (cm. r ji. 4). HPO-I (coMaTOMejiHH C) 
COCTOHT H3 70 aMHHOKHCJIOTHHX OCTaTKOB (M.M. 7649), HPO-II — H3 
67 aMHHOKHOIOTHWX OCTaTKOB (M.M. 7471). 06a HPO 6JIH3KH no CTPO- 
chhio, coaepxaT 3 aHcyjibt^HflHHx MOCTHKa, hx N-KOHqeBwe (fcparMCH- 
th roMOJiorHHHH B-ijemi HHcyjiHHa, a 6jihjkc k C-KOHu,y b hhx coaep- 
«HTca nocjieaoBaTejibHOCTh, roMO/iorHMHaa A-u,eriH HHcyjiHHa (Xiom- 
6ejib, 1984). 06a 4>aKTopa o6jiaaaioT HHcyjiHHonoao6HOH h poctoboh 
aKTHBHOCTaMH. npH 3T0M HPO-I, flCHCTByiOmHH Mepe3 Co6cTBeHHWe 
peu,enTopw (IP), 0Ka3HBaeT npeHMymecTBeHHO pocTOBwe 3<lx}>eKTbi b 
nocT3M6pnoHajibHOM OHToreHe3e opraHH3Ma; HPO-II, aeHCTByiomHH ae- 
pe3 oco6we peuenTopw (IIP), BH3MBaeT 6ojiee cmibHwe HHcy/iHHO- 
noflo6Hbie ocJxJjCKTbi (noBHineHHe npoHHi^acMOCTH paaa kjictok k raio- 
K03e H aMHHOKHCJlOTaM) B OCHOBHOM B 3M6pHoreHe3e. HPO-I — 
BaxHcamHH nocpeaHHK h ycHjiHTejib chctcmhhx acJxfreKTOB CTI\ a 
HPO-II, no-BHflHMOMy, imaueHTapHoro XCM (BaH Bhk, 1984). B CBepx- 

CJ)H3HOJlOrHaeCKHX KOHU,CHTpaUHaX HHCyjIHH MOJKCT BOCnpOH3BOflHTb 3^)- 

4>eKTw HPO-I aepe3 IP. Bmcctc c tcm 06a HPO, ho oco6chho HPO-II 

MOryT B 6ojIbmHX fl03aX BOOipOH3BOflHTb B XHpOBOH TKaHH 3(JxJ)eKTW 
HHcyjiHHa aepC3 peuemopbi nocaeaHero. 
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rOpMOHbl TMMyca — CCMCiiCTRO OflHOUCnOMCWHWX OJIHrOIienTHflHblX 
ropMOHOB, peryjiwpyioiuHx jiHM(Jx>no33. HMMyHHbie npoijeccH, a Tax>xe hh- 
TeHCHBHOCTb JIHHeHHOrO pOCTa TCJia, pa3BHTHC rOHaa, npoueccw HepBHO- 

MwuieMHOH nepeaaMH (ro/mcreftH, 1975; Jloy, rojiacTeHH, 1979). Tumo- 
3uh / (M.m. -2600) h muM03UH II (M.m. —3400) CTHMyjmpyiOT HMMyHO- 
KOMneTeHTHOCTb T-jthm(J)oij,htob h hx npojiH(J)epauHio. TuMonosmuubi I 
U II (M.M. —5500) — HHayXTOpbl pSWa CBOHCTB T-KJieTOK H HHrH6HTOpbI 
HepBHO-MbiuieMHOH nepeaaMH. roMeocmamunecKuu ejiuKonenmud (M.m. 
-2000) — CHHeprwcT CTr b othouichhh poctobhx npopeccoB. 7>wo- 
pajibHbiu (panmop muMyca (M.m. -3200) — axTUBaTop OTBembix peax- 
u,MH T-KjieTOK Ha aHTHreHbi. KpoMe Toro, b THMyce HaftaeHO oco6oe 
CTepoHaonoflo6Hoe coeaHHeHHe — muMocmepuH, oxa3WBaiomee MHOxe- 
CTBeHHwe peryjiflTopHbie 3<Jxj)exTbi Ha jiHMtJxmaHyio TxaHb. 

FlepBHHHafl crpyxTypa cwiHronenTHflOB THMyca ncwiHOCTbio pac- 
mH(t>poBaHa, hckotophc ropMOHbi CHHTesMpoBaHH. MHTepecHO, mto Bee 
THM03HHH aiI.eTHJlHpOBaHbl C N-XOHUa. 

ATpMonenTHAbi. 3Ta rpynna fopmohob — nenmaw, o6pa3yiomHe- 
ch b MHOxapae, npeHMymecTBeHHO b npeacepaHsix, npeacraBJieHa aByMH 
ropMOHaMH: aTpwajibHHM HaTpHwy pctmmccxhm cJjaxTopoM (AHO) h xap- 
AHOflHJuiaTHHOM. Ohh 6HocHHTe3HpyioTCH H3 o6mero npeamecTBeHHHxa, 
BxjiioHaiomero 151 aMHHOxHCJiOTHbiH ocraTOx (Tie Bojia h ap., 1981, 
1983). AHO coctoht H3 28 ocTaxxoB aMHHOKHCJioT (M.m. 3000) h o&aa- 
aaeT cnoco6HOCTbio: ycHjiHBaTb axcxpepHio Na + h o6iuhh flHype3, chh- 
xaTb apTepnajibHoe aaBaeHHe. KapaHoamuiaTHH Bx/nouaeT b ce6a 67 
aMHHOxHCJiOTHWx ocraTxoB (M.m. 6400) h oxa3biBaeT Taxjxe rwnoTeH- 
3HBHOe fleHCTBHe, BH3HBa« Ba30flHJUiaTapHIO. 

IlojiHnenTMAHbie ropMOHbi, peryanpyiomne KajibuueBbift h (J)Oc- 
(})OpHblM o6MeH. K 3THM IX)pMOHaM OTHOCHTCfl napaTTOpMOH H xaJIbUHTO- 
hmh. riepBHH H3 hhx o6pa3yeTCH b napamHTOBHaHbix aceae3ax h noBbi- 
uiaf.T xojiHMecTBO Ca b kpobh; BTopoii — o6pa3yeTCM b oco6hx C-xjieT- 
xax, pacnojioxeHHwx b iixhtobh^hoh *eae3e (y 6ojibiiiHHCTBa MJiexonH- 
TaiomHx) hjih b oco6bix yjibTHMo6paHxnajibHux Teabuax (y mhoihx 
npeacTaBHTejieH apyrwx xaaccoB no3BOHOHHbix), h BH3WBaeT rwnoxajib- 
UHeMHMeCXHH atJxJjeXT. 

IJaparmopMOH — oaHOuenoweMHbiH noaHnenina, coctohihhh h 3 
84 aMHHOKHcaoTHbix ocraTxoB, c M.m. -9500 (pnc. 22,A). Ero nep- 
BHMHaH crpyxTypa 6biaa onwcaHa BnepBwe Ayp6axoM (1970, 1972). 
TopMOH pa3HHx BHaoB jkhbothhx He3HaHHTejibHO OT/iHwaeTCH no noc- 
jieaoBaTejibHOCTH aMHHOXHCJiOTHbix ocTaTxoB. N-xoHueBwe (JjparMeHTw 
1-34 h aaxe 1-29 o6aaaaioT 3Ha«mTejibHOH BHoaonmecxoii axTHBHO- 
CTbio, xoth h MeHee BbipaxeHHOH. BMecTe c TeM 2-34-(J)parMeHT 3 toh 
axTHBHOCTbio He o6aaaaeT. no-BHaHMOMy, N-xohucboh ajiaHHH BaxeH 
84 





Puc. 22. nepBHMHaH crpyicrypa napaTropMOHa 6biica (A) h Ka/sMXHTOHima 

CBHIIbH (/>) 

HJin cJ)yHKu,HH aKTOHa, 2-29-nocjieaoBaTejibHocTb — xyia ajxpecHOH c^ymc- 
ixhh, a 30-84-(l)parMeHT abjihctch BcnoMOraTejibHbiM. 

Kajibi^umoHUH — nojinneirrua, cogtoaiumh h 3 32 aMHHOKHCJiOT- 
hhx ocTaTKOB, c M.m. —3600 (pwc. 22, E). Ero crpyKTypa 6bui a pacwHt})- 
poBaHa OflHOBpeMeHHO FIottcom h HeepoM b 1968 r. CpaBHCHHC nep- 

BHWHOH CTpyKTypbl KajIbUHTOHHHa MCTbipCX BHflOB MJICKOriMTaiOXIXHX nO- 
Ka3aJ10, WTO JIOKa^lH3au,HH TOJIbKO 9 aMHHOKHCJIOTHWX OCTaTKOB H3 32 B 

hx MOjiexyjiax HfleHTHWHa. 3 to 1,3-9 (N-kohcu) 28 h 32 nojio*eHHa. 


85 



OcTa/ibHbie 23 ocTaTKa MoryT BapbHpoBaTb b pa3JiMWHbix no3HUHax mo- 
jiexy/ibi ropMOHa. HecMOTpa Ha 3 to, 6HO-nonmecKaa aKTHBHOCTb ero 
npH6jIH3HTejIbHO OflHHaKOBa (flOTTC h ap., 1972). 

y jiococh o6HapyxceHbi Tpn (fcopMbi 32-qaeHHoro KaabUHTOHHHa, 
OTJIMMaiOmHeCJI aMMHOKHCJIOTHblMH OCTaTKaMM B nflTH nOJlOaceHH»X H 
HMeioiUHe Te >xe KOHueBbie aMHHOKHCJioTbi, mto h KajibunTOHHH Mjiexo- 
nHTaiomHX. BHOJiornMecKasi axTHBHOCTb jiococeBoro ropMOHa aaa mjicko- 
nHTaiomHx oxasaaacb npHMepHO Ha nopaaoK Bbiuie, weM axTHBHOCTb 
coScTBeHHoro. Taxaa CHTyauwa b oHaoKpuHoaorMH BCTpeqaeTca peaxo: 
o6bmHO ropMOH jkhbothmx, HaxoaaiuHxca Ha 6oaee HH3xoii CTyneHH 
3BOJHOUHH, o6jiaaaeT MeHbineii atjxJjexTHBHocTbio npw HcnbiTaHHH Ha 
BbIC0K00praHH30BaHHHX XHBOTHbIX. 

FIoKa3aHo, mto aaa npoBBjieHHn rHnoKajibitHeMHMecKoii 3xthbho- 
cth xajibiiHTOHHHa Heo6xoaHMa neaocTHocTb Been ero MOJieKyjiw. npea- 
noaaraeTCH, mto HaH6ojibiiiee 3HaneHHe aaa peaaH3auHH ero axTHBHocTH 
HMeeT 1-7 miH 1-9 N-xoHueBaa noc/ieaoBaTeabHOCTb. (ByaaTOB, 1976). 
KajibUHTOHHH h ero 16—21 -(^parMCHT — aHa/ibreTHKH. 

CeMewcTBo CTr, npojiaKTHHa m xopHOHHwecKoro coMaTOMaM- 
MOTponwHa. ropMOHbi 3Toro ceMeiicTBa — npocTbie, hcxohho MOHOMep- 
Hbie 6e;iKH. Ohh cymecTByiOT b opraHH3Me He Toabxo b (JjopMax moho- 
MepOB, HO H B pa3JIHHHbIX nOCTTpaHCJIHUHOHHbIX BapHaHTaX rOMOaHMe- 
poB h roMonoJiHMepHbix arperaTOB. MoHOMepHbie, HaH6ojiee axTHBHbie 
CJ)OpMbl 3THX ropMOHOB XOanpyiOTCfl pOflCTBCHHblMH reHaMH, COCTOBT H3 

176-200 aMHHOKHCJTOTHbix ocTaTKOB, hx M.m. ~ 20-23 x/L CTpyxTypa 
ropMOHOB 6bijia BnepBbie pacniH^poBaHa JIh c coaBT. (1970-1972) h 
HasuiOM (1973). B jthhchhoh crpyxType Bcex ropMOHOB hmciotch 6jih 3- 
KHe (roMoaorHHHue) hjih aaxe oaHHaKOBbie nocjieaoBaTejibHocTH. Han- 
6oaee 6jih3xh no nepBHMHoii CTpyKType CTr h naaueHTapHwft ropMOH 
(XCM), OTaHnaiomHecH apyr ot apyra y neaoBexa TOjibxo no 29 aMHHO- 
XHCJIOTHblM OCTaTKaM. ripOaaKTHH (nil, JITD 7KC HMeeT C 3THMH ropMO- 
h3mh 25% roMOJioraH (puc. 23, 24). Kaxawii ropMOH ceMeiicTBa h 
oco6eHHO CTT OTJiHnaioTCH no nepBHMHOH CTpyKType y pa3Hwx BiiaoB 
no3BOHOHHbix (ao 40% nocjieaoBaTejibHoereH) . 

HMea onpeaeaeHHoe CTpy KTypHoe cxoacTBO, Bee npeacraBHTejiH 
ceMeiicTBa o6aaaaioT o6mHOCTbio 6HOJiorHqecxHx cbohctb: Bee ohh b Toii 
hjih HHoii cTeneHH npoaBJiaioT pocTOByio, aHa6ojiHqecxyio, ninepniHxe- 
MHaecxyio, jiMnoaHTHMecxyio, jiaKToreHHyio, HeiipoTponHyio axTHBHO- 
cth h H36HpaTeabHo peryjiHpyioT mhoxcctbo (J)yHKnnii neqeHH. Haw- 
6oabmeii poctoboh h aHa6o/iHwecxoii axTHBHOCTHMH o6aaaaeT CTr, aax- 
ToreHHoii — IIJI. XCM, HecMOTpa Ha 6ojibiuee CTpyxTypHoe cxoacTBO 
c CTr, 3HanHTejibHO axTHBHee xax aaxToreH, Heaceaw xax poctoboh 
(JjaKTop. 
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FIJI Hapaay c nepe\mcjieHHHMH cBoiicTBaMH BH 3 WBaeT h paa apy- 
rwx cneu,H(})HwecKHX aaa Hero sc^^cktob: topmo3ht npou,eccw 
peHUHpOBKH (0C06eHH0 y HH 3 IHHX n03B0H0MHhIX), CTHMyjIHpyeT npOflB- 
jieHHe MaxepHHCKHx hhcthhktob, noBumaeT qyBCTBHTe/ibHOCTb roHaa k 
roHaaoTponHHaM, aB/iaeTca ocMoperyaaTopoM y pw6 h T.a. 

CTr OKa 3 HBaeT cboh cneuH(J)HMecKHe 3 (}xJ)exTbi Ha xjictxh pa 3 HO- 
ro THna He TOJibKO caM, ho h c noMombio paaa naparopMOHa/ibHbix 
nocpeaHHKOB (MPOI h ap.), aono/maiomHx h ycmiHBaiomHX ero aeficT- 
BHe. KpoMe Toro, Moaexyaa CTr, no-BnaHMOMy, BOcnpoH3BoaHT npaMbie 
h onocpeaoBaHHbie BaHaroia npeaBapHTeabHO pacmeruiaacb Ha (JjparMeH- 
TH C pa 3 / 1 HWHOM 6 H 0 / 10 rMMCCK 0 H aKTHBHOCTbK) (CM. pHC. 23). Tax, OCHOB- 
hoh Bicaaa b pocTOBoe h HenpoTponHoe aeiicTBHe ropMOHa oxa3HBaeT ero 
(JjparMeHT 77—107, b /mno/iMTHaecKoe h HHcy/iHHonoao6Hoe — (JjparMeHT 
31-44, b rHnepr/iHKCMHqecKoe — (^parMCHT 45-76 (ByaaTOB, 1989). 
MHTepecHO, *rro b OTanque ot bomkhh pylomefi mohomcphoh (JjopMbi CTr 
22 kU, ero npHpoaHaa yceaeHHaa (})opMa 20 xj],, b xoTopofi oTcyTCTByioT 
OCT3TXH aMHHOKHCJlOT 32~46, He o 6 /iaaaCT /IHnO/IHTHMCCKHMH CBOHCTBa- 
mh. ycTaHOBaeHO, mto o 6 e (JjopMbi CTr xoawpyioTca oaHHM reHOM, ho 
o6pa3yioTCfl b pe 3 y/ibTaTe a/ibTepHaTHBHoro cnaaHCHHra ero npe-MPHK 
(cm. ra. 4). 

Oco6wh HHTepec npeacraBaaeT co6oii apxo BbipaxeHHaa Bnao- 
cneijH(l)HMHOCTb 3(J)(J)eKT0B CTr, npaKTHaecKH yHHKajibHaa cpe- 
aw ropMOHOB. Tax, CTr pa 3 / 1 HMHbIX BHaOB 3 KHBOTHHX He3(}xJ)exTHBeH 
ana qeaoBexa, a ropMOH pocTa aeaoBexa He3(Jxf)exTHBeH ana MHorwx 
BHaOB JKHBOTHWX. ripHMHHOH BHaOBOH Cnen,H(J)H\IHOCTH aeHCTBHfl CTr 
aBnaerca He Toabxo 3HaqHTenbHwe MeaKBHaoBbie pa3/iHaHa b CTpyxType 
ropMOHa. M Horne ropMOHW, b qacTHOCTH xa/ibqHTOHHHM, reTeporeHHbi 
no CBoeMy CTpoeHHio, ho hx acfxfcexTHBHOCTb a/ia pa3nHMHbix BwaoB ot 
3Toro npHHUHnHa/ibHO He H3MeHaeTca. DiaBHaa npuMHHa BnaocneuH- 
cJjhmhocth 3(Jx|)exTOB CTT 3axnioqaeTca, no-BHaHMOMy, b crporoH BHao- 
boh cneaH(J)HqHocTH cpoacTBa peuenTopoB x CTpyxType pocTOBoro ropMO¬ 
Ha aaHHOH rpynnbl BHaOB. EaHHCTBeHHHH HSBeCTHMH BHa JKHBOTHbIX, 
pearapyiomHH Ha Bee reTeponoraqHbie CTr — xpwca. BocnpHHMMHBOCTb 
xpucu x reTepoaorHMHWM ropMOHaM pocTa oObaCHaerca Ha/iHMHCM y 
3TOFO BHaa MHOJKeCTBeHHbIX (})OpM peiienTOpOB CTr, B3aHMOaeHCTByiO- 
mHX c pa3aHqHbiMH no CTpyxType ropMOHaMH. 

3(txJ)exTw XCM, naxToreHHbie h o6meMeTa6o/iHMecxHe, ocymecT- 
BaaioTca npn yqacTHH MPOII (cm. Bwme). 

TaMKonpoTeMHOBbie ropMOHbi. HaHHoe ccmcmctbo BxmoaaeT b 
ce6a npeacae Bcero rHno(J)H3apHbie Jir, OCr, TTr h xophohhmccxhh ro- 
HaaoTponHH (XrT, nan XD, a Taxxe hhitiOhh (cJjonnHxynocTaTHH) 
roHaa. Mx M.m. ~30 x/I. 3to cnoxHtae 6eax h — r/iHKonpoTCHHbi, 
coaepjxamne Hapaay c noaHneTHaHOH nenbio yrneBoaHbie rpynnbi. 
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nocneflHMe cocraBasnoT 15 - 30 % Maccbi Bceii rviMKonpoTCMHOBOH 
MOJicKyjibi ropMOHOB. CTpyKTypa Ha3BaHHbix ropMOHcm 6bijia Bnep- 
Bbic npoaHajiH3MpoBaHa flnpcoM ( 1971 ) m JIm ( 1972 - 1974 ). OKa3aaocb, 

WTO BCC OHM — flHMepHbie 6 cJIKH, COCTOBIHMe M3 flByX HeoaMHaKOBbIX 
rjiMKonenTHaHbix cyfybeaMHMu,, no-BMaMMOMy, KoawpyeMbix aByMH pa3- 
HbiMM reHaMM. OaHa M3 hmx — 6oaee KopoTKaa a-cyfj'beaHHHU.a bo Bcex 
weTbipex ropMOHax y pa3Hbix BMaoB xcmbothmx, coctomt m3 89-96 oc- 
TaTKOB aMMHOKHcaoT. aByx vracBoaHbix ocTaTKOB m Maao Bapwa- 
6eabHa no cocTaBy. BTopasi — 6oaee aaMHHaa /if-cy6'beaMHMua — 3HawM- 
TcabHO BapMa6eabHec no cocTaBy, coaep>KMT 113-119 aMMHOKMcaoTHbix 
ocTaTKOB m 1-4 yraeBoaHwx paaMKaaoB (pnc. 25 ). a- m ( 3 - CyCrbeaMHMubi 

CBB3aHbi Mexcay co6om HeKOBaaeHT- 
ho, no-BMaMMOMy. npn ywaCTMM oc¬ 
TaTKOB THpo3HHa o6enx peneM. FIo- 
Ka33HO, wto Kaxcaaa cyfj'beaMHMU.a b 
OTaeabHocTM He npoBBaaeT 6noao- 
rnwecKOH aKTHBHOCTM. flocae 3 kc- 
nepMMeHTaabHO Bbi3BaHHOM ancco- 
unauMH cy6T>eaHHHn.bi cnoHTaHHo 


Puc. 25. CxeMa aHMepHOH cTpyKrypbi 
raMKOIipOTeHIIOBbIX ropMOHOB: 

TOMKaMM M3o6paNceHbi yr/ieBoxiHbie paaiiKa/it>i. nyH- 

KTlipOM - HCKOBa;iCHTHblC CBflJH, «1M. OCT. - 

a M MIIOtCMC JlOTHbIC OCTilTKM 

peaccouHHpyioT Me>Kay co6om m mx aKTMBHoeTb nojiHOCTbio BoccraHaB- 
aHBaeTCB. npn 3 TOM MOXCHO npOBeCTM MCKVCCTBeHHyiO rH 6 pHaM 3 aUHK) 
a m / 2 -ueneii pa 3 Hbix topmohob. SKcnepMMCHTW no nepexpecTHOMy cbh- 
3 biBaHHK) cy 6 T>eaHHHU noxa 3 aaM, wto Tnn 6 MoaomwecKOM axTMBHOCTM 
auMepa ueaMKOM onpeaeaaeTCH TMnoM (npoMcxoxacHHeM) ^-cyfrbeaMHM- 
Ubi, KOTopaB no nepBHWHOM CTpyKType b pa 3 Hbix ropMOHax 3 HawMTeabHo 
6 oabuie OTaMwaeTca, weM a-: 

aJir + ^Jir-Jir, 
aJir+) 3 TTr->TTr, 
ajir + pocr -* ocr, 
aocr + pj\r - Jir, 
aOCr + £TTT-*TTr 

TaxMM o6pa30M, cneuMc})MKa 3(}x})eKTa raMxonpoTeMHOBhix ropMO- 
hob onpeaeaaeTcsr xapaxTepoM ^-cyfrbeanHHLibi, oaHaxo B03M0>KH0CTh 
aio6oro M3 cneuMc})MwecKMx atJx^eKTOB peaaM3yeTC« aMuib npM ycaoBMM 
accou.MauMM (3-ucnn c aio6oM a-penbio (flMpc m ap., 1971; J1 m m ap.. 


onr + ^jir-* Jir, 
aTTr + /3(DCr->(DCr, 
aTTF + /3TTT -» TTT, 

ad> cr + cr -»ocr. 


(89-96dM.ocT.) — 


(113-119aM oci ) 
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1973). no cymecTByiomHM aaHHWM, /?-cy6be,zjHHHua jjHMepa jiOKajiH- 
30BaHa npeHMymecTBeHHO BHyTpH ero MOJieKyjiu h noxpHTa cBepxy 
a-uenbK). nooieflH»» 3amHiuaeT /3-u.cnb ot uchctbhsi npoTea3 h tcm 
caMHM CTa6HjiH3HpyeT ee b npouecce TpaHcnopTHpoBKH ot aimoKpHHHbix 

>KC/IC3 K MeCTaM UCHCTBHB. Oo-BHflHMOMy, CnCUHC^H^CCKOe CpOflCTBO 
ropMOHOB k cooTBeTCTByiomHM peuenTopaM onpeaejisieTcsi /3-cy6beflHHH- 
ueik, npnneM npe;*me Bcero OTjimiaiomHMHcsi ynacricaMH ee nemruaHOH 
UenH. AKTOHHbie CBOHCTBa MOJieKy^bl ropMOHOB 3T0ID CCMCHCTB3, B03- 
mojkho, ji 0 KajiH 30 BaHw b roMQnorHMecKHx ywacTKax /?-uenH h C-kohuc- 
bom nacTH a-uenn. 

C/ieaycT oTMeTHTb, mto JIT rnno4)H3a h iuiaueHTapHHH XrT 6/ih3- 
kh no CTpyKType o6enx uenen. 3 th ropMOHbi CTHMyjmpyiOT 6 hochhtc 3 
noiioBhix cTepoHAOB b roHaaax h iuiaueHTe, xpoMe Toro, ohh choco6hh 
B hI3HBaTb OByjIHUHK). OCT nOBblUiaCT qyBCTBMTCJIbHOCTb rOHafl K JIT, 
CTHMyjiHpyeT cnepMaToreHe3 h aKTHBHOCTb kjictok CepTOJiH, b nacTHo- 
CTH, npOflyKUHIO HHrH6HHa. TTr — MaBHHH CTMMy/ISITOp mHTOBHflHOH 
*ejie3H. 

K rjiHKonpoTeHHOBWM ropMOHaM, HMeiouuiM cy&beflnmmHoe cTpo- 
eHHe, othocatcb Taxace cexperapyeMwe roHaaaMH ropMOHbi ceMewcTBa 
HHin6HHa — caM HHni6HH, 3kthbhh (apyroe Ha3BaHne «4>o.a7iHxy/iocTH- 
MyjiHH»), OPMK. B cocTaB stoid ceMewcTBa, xpoMe Toro, bxoaht rpyn- 
na (JjHjioreHeTHnecKH xoHcepBaTHBHwx poctobhx (JjaxTopoB (b wacTHoc- 
TH, TpaHC(})OpMHpyiOmHH pOCTOBOH (})aXTOp THna /3) , SKCnpeCCHpyiOmHX- 
ch b nepHoa opraHoreHe3a 3M6pHOHajibHOH craaHH pa3BHTHsi. HaHHwe 
coeflHHeHHH npeacTaBjisnoT co6oh reTepojjHMepbi c M.m. 30-70 xU,. Cy- 
mecTByeT jjBa BapnaHTa HHFH6nHa, oT/inqaiomHxcsi no cTpoeHHio p~ueim 
(a, (3^; «, )3b). Akthbhh nocTpoeH H3 flByx pa3JiHMHHX ^3-uenen hhth6h- 
Ha (^a> /3b). Mhfh6hh H36npaTejibHO nonaBJi»eT, a 3kthbhh CTHMyjiH- 
pyeT cexpeiiHio OCT ranocJ)H30M. KpoMe Toro, 3th idpmohh ywacTBy- 
iot b peryjisiuHH sphtpohahoh AH(}){t)epeHUHpoBKH, oxa3WBaK)T napa- 

KpHHHHe BJIHHHH5I Ha pOCT H p33BHTHe (JXVI.nHXy.nOB, a TaXXCe flBJIB- 
iotcsi MOflyjiflTopaMH apoM3TH33UHH aHijporeHOB b KjieTxax rpaHyjie3bi 
HHMHHKOB. 

3AKJIK) H EH ME 

3naoKpHHHaH chctcm3 npeacTaBJieHa b jkhbothom opraHH3Me co- 
bok ynHOCTbio cneuHajiH3HpoBaHHHx 3hjiok pHHHbix xce.ne3, ryMopajib- 
HO OCynxeCTBJIfllOmHX neHTpajIH30B3HHyiO CHCTeMHyiO KOOpaHHaUHIO H 
HHTerpauHio ochobhhx npoueccoB *H3Heae»Te^bHOCTH opraHH3Ma c no- 
Mouibio nponyunpyeMbix hmh cneuHc})HMecKHx cHmajibHhix BemecTB — 
ropMOHOB. TopMOHM b OTjiHMHe ot apynix THnoB MejxxjieTOHHbix ry- 
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MOpajIbHO ACHCTByiOmHX CHrHaJIbHMX COCflHHCHHH (HHtJjOpMOHOB) Xa- 
paKTepH3yiOTC5I, C OflHOH CTOpOHM, HHCTaHTHOCTblO 4)H3HOAOrHMCCKOrO 
achctbhh, c flpyroH — o6pa30BaHHeM b cneiuiajiH3HpoBaHHux 3haokphh- 
Hbix icneTKax. BMecre c tcm ropMOHbi, xax h ocTajibHbie hh(Jk»pmohh, 
peajm3yioT .CBoe (})H3HOAorHHecKoe achctbhc Ha pearapyiomyio kact- 
xy HCKjiK)MHTC/ibHo c noMombio ee oco6wx y3HaiomHx CTpyKTyp — u,h- 
TopeuenTopoB, conpsukeHHbix c cucreMaMH BHyTpHKjieTOHHoro kohtpoah 
m eTa6oji h m ecK h x npoueccoB. 

PaccMOTpeHHe (J>yHKpHOHaAbHO-crpy KTy phoh opraHnsauHH 3H- 
aokphhhoh CHCTeMw noKa3biBaeT cjienyiomee. Bo-nepBbix, oHa BKjHonaeT 
ABa Twna ioictohhwx ajieMeHTOB: HeHpoceKpeTopHbie ((JjmioreHeTH- 
necKH HaH6oJiee apcbhhc) h anHTejiHajibHwe. Bo-btopwx, ohaokphh- 
Hbie KJieTKH pa3Horo THna MoryT cocraBAHTb hcahh opraH (iuhtobha- 
Hasi aceAe3a, HaanoweHHHKH, rHno(})H3 h AP-), ho MoryT 6wTb h AHnib 
oTAejibHbiMH b Hero BKAiOHeHHflMH (noA*eAyAOHHa» *ejie3a, roHa- 
aw, rwnoTajiaMyc h AP-). ripn atom b o6ohx cnywasix 3HAoxpHHHafl ace- 
iie3HCTaa TKaHb mojkct 6wTb npeACTaBJieHa xax npeHMymecTBeHHO ro- 
MoreHHOH nonyjiauHeH shaokphhhmx kactok (mHTOBHAHaa xzejie 3a, 
OKOAOiAHTOBHAHwe aceAe3bi h AP-), Tax h reTeporeHHoii nonyAsiuHeft 
(rHIICKf)H3, HaAnOHCMHMKH H AP-)- B-TpeTbHX, nOHflTHe 3HA0KpuliHasi 
c})yHKunsi He HCHepnhiBaeTCsi 4)yHKU,HCH cooTBeTCTByiomeii >xejie3bi, 
cneitH(})HHecKH npoAyuHpyiomeH AaHHHH ropMOH hah rpynny ropMo- 
hob. Ka^Aaa 3HA0KpnHHas 4>yHKUHsi npeACTaBA»eT cjio*HOopraHH3o- 
BaHHyio CHCTeMy, cocToamyio H3 pjma cneun(})HwecKHx, B3aHMOCB5i- 
3aHHwx KOMnoHeHTOB (noACHCTeM), BKjiiowaa 6hochhtc3 h ceKpeuHio 
ropMOHa, MexaHH3MM hx peryjiauHH h caMoperyjiauHH, npoueccw cne- 
U;HaJIH3HpOBaHHOIX) TpaHCnOpTa ropMOHOB B KpOBH, (JjepMeHTaTHBHMH 
MeTa6ojiH3M Ha nepnc})epHH, B3aHMOAeHCTBHe c kjictohhwmh peuenTO- 
paMH pearwpyiomHx kactok. BaaHMOCBHSb mokav pa 3 AHMHWMn 3haok- 

PHHHMMH 4)VHKU.H5IMH, KaK H BSaHMOACHCTBHe 3HAOKpHHHOH CHCTCMW 
C APyrHMH CHrHaAbFIbIMH CMCTCMaMH OpraHH3Ma (HepBHoii, HMMyHHOH, 
TKaHeBOH), MoaceT peaAH30BaTbC5i Ha ypoBHe Aio6oro KOMnoHeHTa opra- 
HH3aiJ,HH 3HAOKpHHHOH (fcyHKUHH. 

no xHMHHecKOH npHpoAe ropMOHbi noApa3AeAfliOTCfl Ha 4 ochob- 
hhx KAacca: 1) CTepoHAw; 2) npoH3BOAHue hoahchobhx jkhphmx khcaot; 
3) npoH3BOAHwe amhhokhcaot; 4) 6eAKOBO-nenTHAHwe cocahhchhsi. 
KpoMe Toro, y 6ecn03B0H0MHhix jkhbothhx ropMOHbi MoryT 6wTb npoH3- 
BOAHWMH ACHpHMX KHCAOT H nypHHOB. OpeACTaBHTCAH KaXCAOID KAaCCa 
ropMOHOB HMeiOT o6mHe wepTH 3B0AK3U.HH, (J)H3HKO-XHMHHeCKHe h 6ho- 
AonmecKHe cbohctba h nyra MeTa6oAH3Ma. CTpoeHHe MHKpoMOAeKyAsip- 
HWX ropMOHOB B (JjHAOreHCTHHeCKOM IUiaHe AOCTaTOHHO KOHCepBaTHBHO. 
CTpoeHHe ace 6eAKOBO-nenTHAHWx ropMOHOB noABepraAOCb b sboaiouhh 
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CymeCTBeHHbIM H3MCHCHHSIM. BMeCTe C TCM 3BO./IK>LlHOHHpOBa.nH He TOJlb- 
ko m Macro He CTOJibKO crpyKTypbi ropMOHajibHHx MOJieKyji, cKOJibKO hx 
(})M3HOJIOrHMeCKHe (JjyHKUHH. 

BHOJiorHMecKaa aKTHBHOCTb ropMOHOB o6ycjiOBJieHa KOMimeMeH- 
TapHblM COOTBeTCTBHeM CTpyKTypH OnpeaeJieHHHX (J)yHKUMOHajIbHbIX 
ywacTKOB hx MOJieKyji CTpyKType MOJiexyji uHTopeuenTopoB h cnoco6- 
HocTbio ropMOH-peuenTopHoro KOMiuiexca BKJiiOMaTb aeiiCTBHe ropMO- 
HOB Ha KJieTKH. 



Pa3den II 


3 AK 0 H 0 MEPH 0 CTM 
0 PrAHM 3 AUMM 
SHflOKPI/IHHblX OYhlKUl/ll/l, 
Bl/lOfll/IHAMUKA I/I 
BI/IOKI/ 1 HETI/ 1 KA TOPMOHOB 


-D 3T0M waCTM KHMTM npeflCTaBJICHbl aaHHblC 06 OCHOBHbIX 3BCHb- 
ax (no^CMCTeMax) opraHM3au.nn OHaoKpMHHbix c})yHKUMH, Heo6xoaM- 
Mbix 3TanaX 6HOflMHaMMKM H 6 hOKMHCTMKM ropMOHOB — MX 6 mocmh- 
Te 3 e m cexpeuMM, TpaHcnopTe, nepMc})MpH4ecK0M MeTa 6 o/iM 3 Me, mc- 
xaHH3Ma fleiiCTBMJi Ha KJieTKM, a Taioxe peryjiauMM Bcex 3 tmx npo- 
ueccoB. 


rjJABA 4 


EMOCMHTE3 M CEKPEIJHZ rOPMOHOB 

UeHTpa/IbHblM, CMCTeMOo6pa3yiOUXMM 3BCH0M JIK) 60 H 3Hfl0KpMHH0H 
(JjyHKUHM aBJiaeTca npoayKUMH fopmohob cooTBeTCTByiomeM ace;ie30H. 
B 3Hfl0icpHHH0H JKe/ie3e npoMcxo^MT rcHcpMpoBaHMC cneuM(})HHecKoro 
ropMOHajibHoro CHma/ia, onpejjejiaioiuero kuhcctbo (JjyHKUMOHajibHOH 
CHcreMbi. npoayxuMJi ropMOHOB xcejie30M cicnaflbiBaeTca M3 UByx npouec- 
cob: 1) cMHTC3a (6MoreHe3a) ropMOHa, b pe3y/ibTaTe xoToporo (JjopMHpy- 
eTca ero xMMMMecKaa CTpyKTypa m 2) cexpeuMH o6pa30BaBiueroca ropMO- 
Ha M3 «CJie3H B KpOBb. 3 tM npopeccbl (J)yHKUHOHajIbHO B3aMMOCBH33HbI. 
Ohm CKjiaflMBaiOTCH b panHCM OHToreHe3e no3BOHOHHHx, name Bcero yace 
Ha 3M6pM0HaJIbHbIX CTaflHHX. 


EMOCMHTE3 rOPMOHOB 

BHOCMHTC3 ropMOHOB — UCHb (MJIM UenM) 6MOXMMM4eCKHX peax- 
UMM, npMBOflamMX K (JX)pMMpOBaHMK) ClieUM(J)MMeCKOH cTpyKTypbi rop- 
MOHajibHOM MOJiexyjibi. PeaxuMM cMHTe3a ropMOHa b flH(})4)epeHUM- 
poBaHHOM xce/ie3e npoTexaiOT cnoHTaHHO m 3axperuieHbi reHeTHwecxM 
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B COOTBeTCTByiOmMX 3HaOKpHHHbIX KJieTKaX. npM 3T0M reHCTHHeCKHH 
KOHTpojib cHHTe3a mojkct ocymecTBjiHTbCH jih6o Ha ypoBHe o6pa30Ba- 
hhh mPHK caMoro ropMOHa hjih Mame Bcero ero npejunecTBeHHHKOB, 
ecnH ropMOH — nojinnenTHa, jih6o o6pa30BaHHsi mPHK 6ejiKOB-cJ)epMeH- 
tob, peryjiHpyiomHx pa3JiH4Hbie 3Tanw o6pa30BaHMH ropMOHa, ecjiH oh 
MHK poMOJiexyjia (Echtjih, 1976). TaKHM o6pa30M, b 33bhchmocth ot 
npwpoflbi cHHTe3npyeMoro ropMOHa cymecTByiOT ma Tuna reHeTHMecKoro 
KOHTpojin ropMOHajibHoro 6MoreHe3a: npsiMOH (chhtc3 b nojiHCOMax 
npeauiecTBeHHHKOB 6ojibinHHCTBa 6ejiKOBO-nenTHHHbix topmohob) m 
onocpeaoBaHHbiH (BHepH6ocoMajibHbiH chhtc3 ropMOHajibHbix crepoHaoB, 
IipOH3BOflHHX 3MHHOKHCJIOT M He60JIbUJHX IienTHflOB THna pHJIH3HHr- 
cJjaKTopoB). B nepBOM cjiywae npHHUHnnajibHasi cxeMa reHeTHHecKOH 
peryjisiu.Hn 6nocHHTe3a — reH -» mPHK -» nporopMOHbi -» ropMOH, bo 
btopom — reHbi -> n (mPHK) -* (JiepMeHTbi -* ropMOH. CjieayeT HMeTb 
b BHfly, hto h b cjiywae 6HOCHHTe3a nenTHUHbix ropMOHOB Ha CTa^nsix 
npeBpameHHsi nporopMOHOB b ropMOH MoaceT BMeuiHBaTbcsi BTopon (4>ep- 
MeHTaTHBHbiH) THii rcHeTHHecKOH peryjismHH. 

/Ian M3VMeHMH 6nOCHHTeTMMeCKMX IipOUeCCOB o6hl‘llU) MCHOJIb3yiOT CMCTCMbl in vitro, 
B KOTOpbIX KVCO'IKM. Cpe3bl TK3HeM OHaOKpHIIHblX WCJieS MJ1M rOMOrCHaTbl MX KJieTOK 

MHKy6MpyiOT b cnennajn>noM cpeae, coaepwameii iipeanojiaraeMbie npeauiecTBeHHMKM 
ropMOHOB. B HexoTophix criywaux npMMemnoT Meroa nep4>y3MM n3oanponaHHOM >xejie3bi 
>k M/jKOCTbio , t3K>kc coaepwameft b xa'iBCTBC cv6cTpaTOB peaKLiMM npeanoJiaraeMbie npefl- 

lljeCTBeHUMKM ropMOHOB. JLriH KOJ1H MeCTBO 1IHOM OUCHKH npeBpameHMM 4)M3MO^OrMMe- 
CKMX KOJIMMeCTB Cv6CTpaTOB-npefllUeCTBeHHMKOB B KOHe'IHbIM ropMOHaJlbHblM npOflVKT Ha- 
n6oaee yao6HO Hcii0Jib30BaTi, paanoaKTHBni>m cv6cTpaT. Ilocjie 3aBepweHnn onpeaeaen- 
Horo nepMoaa MHKvfiaiiMH hjih nep(|)y3HM OKcncpMMCHTajii.Horo MaTepoaaa m3 Hero okct- 
parnpyiOT rpvnribi nccjieaycMbix coeaMiieHHM. B aaabneMiiieM coaepatamnecH b axcrpa- 
Tax coeamienMH rioaBepraiOT pa3aeaeHMio c noMombio pa3anMHbix MeTOaoB xpoMa- 
TorpatJwM. Pa3aeaeHHbie BeinecrBa HaeHTHtJiHUHpyKiT m rioaBepraiOT Koan>iecTBeHHOMv 
anaaM3y (xmmmmcckomv m paaMOn30TonHOM.y). B pe3yabTaTe mo>kho nocneaoBaTeabHO 
oueHHTb B03MO>KHOCTb m CTeneHb npeBpameHMii rex nan hhi.ix cy6cTpaTOB b onpeaeaeH- 
Hbie ropMOHaabHbie coeaMHeHnu, a cjieaoBaTejibiio. npocaeamb nyTM m craanH 6norene3a 

TOPMOHOB. 

BnocHHTe3 6ejiKOBO-nenTMAHbix topmohob. OopMHpoBaHHC nep- 
BHHHOH CTpyKTypbl npOFOpMOHOB HJIH TOpMOHOB 6eJIKOBO-nenTHflHOH 
npHpoflbi H3HauajibHO — pe3yjibTaT npstMOH TpaHCJisiunn HyKjieoTHa- 
hhx nocjieaoBaTejibHocTeH cooTBCTCTByiomHx mPHK, CHHTe3HpyeMwx 
Ha aicTHBHbix yuacTKax reHOMa ropMOHnpoayuHpytomHx kjictok. CTpyx- 
Typa 6ojibUiHHCTBa 6ejiKOBbix topmohob hjih hx npeamecTBeHHHKOB (}>op- 
MHpyeTcsi b nojiHcoMax no o6men cxeMe 6HocnHTe3a 6ejixa (pnc. 26). 
npn 3T0M B03M0>KH0CTb CHHTC3a H TpaHCJlSUHH mPHK UaHHOTO TOpMO- 
Ha hjih ero npeauiecTBeHHHKOB cneuncJiHHHa ujisi siaepHoro annapaTa h 
nojiHCOM onpeaejieHHoro THna KJieTOK. Tax, HHcyjiHH h ero npeauiecT- 
BeHHHKH npoayuHpyiOTCsi b oco6bix )3-KJieTKax octpobkob JIaHrepraHca 
noa>xejiyaoHHOH xcejic3bi, rjiioxaroH — b hx a-xjiCTKax, CTT — b Majiux 
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Puc. 26. Chhtc3 6ea Ka b xhbothoh k/ictkc 

CMHTe3MpyeMbiM 6e/ior b iiomicuMax kjictkh nnjorpmiHon >xejieni>i — Maine micro KpyimoMo/ieicy/iflp- 
HUM npe/uuecTBeHHMK nermi/iHoro ropMOiia (npenporopMon) 


303HH0(J)MJiax afleHOrnno4>M3a, npoaaKTMH — B 6oabLUMX 303MHO(})Hab- 
HblX KJlCTKaX TOM >KC ^KCJIC3W, a rOHaaOTponHHhl — B 0C06bIX 6a30(})HJIb- 
HblX KJieTKaX H TJX- 

McKjnoweHMeM H3 o6mero npaBnaa nyTeii 6noreHe3a ropMOHaab- 
HblX nOJIMnenTHflOB HBJIHeTCH 6mOCHHTC3 T3KMX pHJIM3 Hh r-(J)aKTOpOB B 
KjiCTKax rnnoTaaaMyca, xax TPO m J1T-PO. Chhtc3 3thx Hc6oabixiHx 
nenTHflOB moxcct npoHCxoanTb He b noawcoMax Ha MaTpHixe mPHK, 
a b pacTBopHMoii wacTM uHTonjia3Mbi noa bjihhhhcm cneuHaabHbix aaa 
Kaxyxoro (})aKTopa PO-CHHTeTa3Hbix chctcm, coctohllxmx H3 KOMnaeKca 
cneu.H(})HMccKHx (J)epMCHTOB (PaiiKaHH h ap. 1972, 1973; iioxaHccoH 
m ap., 1973). 

FIpaMaa TpaHcaHixHH rcHCTMMCCKoro MaTcpnaaa b caynasix chh- 
Te3a 6oabuiHHCTBa noaMnenTHaHbix topmohob waiue Bcero npMBoanT 
k o6pa30BaHMK) hc caMoro ropMOHa. a ero MaaoaKTHBHbix npcamecTBeH- 
hmkob — noaMnenTHaHbix npenporopMOHOB (nperopMOHbi). B Taxoro 
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pofla cjiynasix 6hochhtc3 nojinneiiTHAHoro ropMOHa CKJiaabiBaeTCH H 3 
AByx 3 TanoB: 1 ) pnGocoMajibHoro CHHTe 3 a HeaKTHBHoro npcauiccTBCHHM- 
xa Ha MaTpupe PHK h 2) nocTTpaHCJismHOHHoro o 6 pa 30 BaHHsi axTHBHoro 
ropMOHa. riepBHH 3 Tan npoTexaeT o 6 si 3 aTeAbHO b xjieTxax ohaoxphhhoh 
xcejie 3 bi, BTopoH — ocymecTBJisieTCB, xax npaBmio, b ohaoxphhhoh >xe- 
jie 3 e, ho MoxceT nponcxoAHTb h bhc ee. 

FIocTTpaHCJiauHOHHaH axTHBauHH ropMOHajibHHx npeauiecTBeH- 
hhxob (npoueccHHr-6ejiKOB) mojkct peajiH30BaTbCH b AByx (JxopMax: ny- 
TeM MHorocTyneHHaTOH (JjepMeHTaTHBHOM AerpaaauHH MOAexyji TpaHCJiH- 
pyeMHx KpynHOMOJieKyjinpHHX npeamecTBeHHHKOB c yMeHbmeHHeM pa3- 
MepoB MOJieKyjibi (hjih MOJieKyji) aKTHBMpyeMoro ropMOHa (hjih ropMO- 
hob) H 3a cneT HetJjepMeHTaTHBHoft accou.Hau.HH nporopMOHajibHwx cy6t- 
eaHHHu c yxpyimeHHeM pa3MepoB MOJiexyjibi aKTHBHpyeMoro ropMOHa. 
3 th nyTH o6pa30BaHHfl xapaxTepHbi He Tojibxo ajih ropMOHajibHbix, ho h 
jijisi apyrnx cexpeTHpyeMbix 6ejixoB (HeiipaT, 1977). 

fJepoasi cpopMa nocmmpaH cjisiu,uohhou aKmuaai^uu npoTexaeT na¬ 
me Bcero xax MHorocryneHnaTbiH npouecc, peajiH 3 yeMbiH npn ynacTHH 
cneuH(})HqecKHx npoTea 3 orpaHHneHHoro achctbhh. B pe 3 yjibTaTe TpaHC- 
jihuhh non npaMbiM reHeTHnecKHM xoHTpoiieM o 6 pa 3 yeTca b TaKHx cay- 
nasix KpynHOMOJieKyjiHpHbifi, xopoTxojKHBymHH npeAiuecTBeHHHx npe- 
nporopMOH. Oh o 6 bmHO rHApo(})o 6 eH c N-xoHua h jierxo npoHHKaeT nepe 3 
MeM 6 paHbi 3 Hflonjia 3 MaTHnecKoro peTHKyjiyMa, c xotophm accouHHpoBa- 
Hw cHHTe 3 HpyiomHe ero aHcaM 6 jin nojincoM. flpn npoxoacACHHH nepe 3 
MeM 6 paHbi peTHKyjiyMa nponcxoAHT cJjepMCHTaTHBHoe OTiueruieHHe ot 
nperopMOHa rHApcxf)o 6 Horo ynacrxa c N-xoHpa ero MOJiexyjibi, h b uhc- 
TepHax peTHKyjiyMa o 6 pa 3 yiOTCH MOJiexyjib) yxoponeHHoro h 6 ojiee tha- 
po(})HAbHoro nporopMOHa. nporopMOH nepeMeuxaeTCH H 3 hchaxoh nacTH 
UHTonjia 3 Mbi (uhto30jih) b cexpeTopHbie rpaHyjibi hjih cexpeTHpyeTca 
B KpOBb B BHAe Tax Ha 3 bIBaeMbIX « 6 ojlbUIHX» ropMOHOB. B KpOBH o 6 Ha- 
Py^CHBaiOT, B naCTHOCTH, « 6 oJIbLUOH» HHCV^IHH, « 6 ojIblUOH» CTr, « 6 ojIb- 
luoh» napaTropMOH h t.a. ( 5 Lnoy, 1978. 1979). B rpaHyxiax shaoxphhhoh 
xjieTXH hjih BHe ee nporopMOH AerpaanpyeT, axTHBHpyeTCH h npeBpama- 
eTC» B HCTHHHblH ropMOH. OaH 3 XO aXTHBHblH rOpMOH MOJKeT B CBOIO 
onepeab 6 biTb nporopMOHOM a.hh apyrnx ropMOHajibHbix cocahhchkh h 
npeBpauxaTbca b hhx hoa achctbhcm npoTea 3 nepncJjepHMecxHx TxaHefi. 
CxeMa npouecca b o 6 meM bhac BbirjiHAHT Tax: 


FeH 


mPHK 


nporeaja I 

IlperopMOH -^-► nporopMOH 

ITenTMfl I 

IcurHa/ibHbiH) 


npoTeajbi III. IV,N TopMOH B 

-► FopMOH B 

ropMOH N 


IlpoTeaaa II 

-^-► FopMOH A —*- 

UeniMii II 


4 - B. B. PoaeH 
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ripoTea3bi orpammeHHoro aeiicTBMfl ocymecTBasuoT onocpeaoBaHHbiH re- 
HeTMwecKHH KOHTpojib 6nocHHTe3a ropMOHOB aaHHoro Tuna. 

Bmopan cfiopMa nocmmpaHCjisiu,uoHHou aKmuoanuu ocymecTB- 
a»eTCH o 6 hmho BHyTpw 3 HaoKpHHHbix KJieTOK m xapaKTepHa aa« aH- 
MepHblX rJIHKOnpOTCHHOBbIX ropMOHOB. CxCMa 3 THX npoueccoB cacay- 
(omaa: 


PllfioCOMbl niHK03H.mp0HaHlle 

PeH a mPHK a -Cy6ie,aHHHua a, -► Cy6be;innnna a; 

Pvi6ocoMbi rhnK03n:uipoHanne 

Tch p — mPHK p -Cy6ieaMHHua /?, -— Cy6beaHHHua p, 

HC3M3hm am Hc cK3ji accoimauMs 

Cy6beaHHHua a+Cy6beaHHnua P -- Topmoh a ,p. 

ripHcoeflHHeHHe yraeBoaHbix oct3tkob k cy6i>eaHHMuaM HBasieTCB 
(JjepMeHTaTMBHbiM npopeccoM. KpoMe Toro, KajKaaa cy6i>eaHHnua mo>kct 
(J jepMeHTaTHBHO oTmeiuiflTbcsi ot npocyfrbeziHHHUbi. 

riepBa» cJ)opMa axTHBaiiHH npcaiuccTBCHHMKOB nermiaHbix ropMO- 
hob xopouio H3yweHa aaa 6wocMHTe3a HHcyaMHa, napaTropMOHa, aHrwo- 
TCH3HHa, )3-jiMnoTponHHa, AKTr m paaa apyrwx 6eaKOBo-nenTHa- 
Hbix ropMOHOB. PaccMOTpHM 3Th npoueccbi Ha npHMepe 6HoreHe3a HHcy- 
jihh3 b /S-KjicTKax ocTpOBKOBoro annapaTa noa>KeayaoHHOH aceae3bi 
(lllTeHHep h flp., 1969, 1976). Ha nepBOM 3Tane CHHTe3a aaHHoro ropMO- 
Ha b nojiwcoMax /^Akjictok CHHTe3npyeTCB kopotkojkhbvuhmh oaHOuen- 
OHeHHblH nenTHfl, COCl^HmHH H3 104-110 aMHHOKHCaOTHbIX OCTaTKOB, 
cM.m.-11500. 3tot ifbpoTKoacMBymMH 6eaoK, ho o6aaaaK>mnH 6 ho- 
aorHHecKOH aKTHEHoc/bio, 6bui Ha3BaH npenpoHHcyaHHOM MJIH npe- 
HHcyjiHHOM. B HeM cf N-KOHixa uenw ecTb CHrHaabHHH raapo(}x)6HHM 
23-MJieHHbiH nenTHa, coeaHHeHHbiw c /^-uenbio 6yaymero HHcyaHHa 
(30 OCTaTKOB), c C-KOHua pacnoaojKeHa A-ucrib HHcyaMHa (21 ocraTOK), 
a Meacay B- h A-nemiMH HaxoaHTCB BCTaBOHHbiH nenTHa (30-35 ocraT- 
kob y pa3Hbix BHaOB) (pnc. 27). CwrHaabHbiH h BCTaBowHbiH nenTHaw 
BapnaOcjibHbi y pa$Hbix BwaoB jkhbothbix. B UHCTcpHax uiepoxoBaToro 
peTHKyayMa Ha nyfrH H3 noancoM b ceKpeTopHbie rpaHyaw npenpoHHcy- 
awH CHawaaa noaefepraeTCH npoTeoaH3y c N-KOHua, b pe3yabTaTe Hero 
OTmena»eTca cwrHaabHbiH 23-HaeHHbiH nenTHa, «npoTacKHBaioiHHH» 
nperopMOH wepe3 MeM6paHy. B pe3yabTaTe npenpoHHcyaHH npeBpama- 
eTCsi b npoHHcyaHH — oaHOuenoMeHHbiM noaHneriTMa, KOTopbiii coctoht 
m 3 81-86 aMMHOKHcaoTHbix OCTaTKOB (M.m -9500) h oSaaaaeT hh3koh 
6HoaorHHecKOH aKTHBHocTbio. B ceKpeTopHbix rpaHyaax npowcxoaHT 
npeBpameHHe npoiiHcyaHHa b HHcyaHH nyTeM (J)epMCHTaTMBHOro Bbi- 
menaeHHH BcraBOHHoro nenTnaa. HaHHbiH npouecc npoTeKaeT aByxcTa- 
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CTCpOHflOB 


Mo6H/iH}auHH K^eTowHoro 3T pmtmiiHpoBaHHoroxo/rectcpHHa 



O 



tlpeBpameMHe A 5 - b A 4 - cTepombi 

H 4>CHOJ1CTepOIUU 


3cTporeHbi (C u ) 


Ctbahm 6HocMHTCia Cu, C19 m Cis crepoMflOB 



Shhho npH yMacTHH flByx rpynn (JjepM chtob: cneuH(}»mecxoH tphiichho- 
noflo6HOH 3HflonenTH^a3bi (npeBpamaiomero (f)epMeHTa), BW3UBaiomeH 
pacmeiuieHHe yHacrxoB Apr-Apr h JlH3-Apr; xap6oKCHnenTnaa3onoao6- 
hux 4>ePMeHTOB (Kap6oKCHnenTH^a3 B), oTmeiuiaiomHx 3 Apr h 1 JIh3. 
B pe3yjibTaTe aewcTBua sthx (JjepMeHTOB o6pa3yeTca axTHBHaa flByxue- 
no^cMHaa (£>opMa HHcyjiHHa (51 aMMHOKMCJiOTHbiii ocTaTOK, M.m —5700), 
MOJiexyjia cBfl3biBaiomero hjih C-nenTHaa (26-31 ocTaTOK y pa3Hbix bh- 
Sob) , 3 MOJieKyjiH aprHHHHa h 1 Moaexyaa jiH3HHa. CymHOCTb MexaHH3- 
Ma aKTHBau,HH b aaHHOM cjiyMae cboahtca k BHmeiuieHHio H3 Moaexyabi 
npoHHcyjiHHa BCTaBOMHoro nenraaa, wto o6ecnewHBaeT Heo6xoaHMyio 
fljifl npoflBJieHHA BbicoKOH 6H(viorHMecKOH aKTHBHocTH B3aHMHyio npo- 
CTpaHCTBeHHyio opucHTauHio u,eneH Ah B, cBa3aHHwx aByMa ancyjib- 

MOCTHXaMH. 

OnncaHHUH npnHu,nn a ktm Ba u,mh OeaxoBo-nenTHaHbix ropMOHOB 
b npoitecce hx 6HOcnHTe3a, no-BHawMOMy, yHHBepcajieH, ho mo>kct Bapb- 
HpoBaTbCB b fleTajiax aerpaaauHH Moaexya npeameCTBeHHuxoB h b oco- 
6eHHOCTflx TKaHeBoii jiOKajiM3au,HH craanH npouecca. Tax, oaHOuenowew- 
hhh nenraa — napaTropMOH — o6pa3yeTca b xaeTxax oxoaomHTOBHa- 
hhx xejie3 b pe3yjibTaTe nocjieaoBaTejibHOH aerpaaauHH ero xpynHOMO- 
aexyaapHbix npeamecTBCHHHKOB c N-xoHua hx MOJieKyjiw (KeMnep h 
ap., 1974, 1976). B nojmcoMax cHawaaa cnHTe3npyeTca npenponapaTrop- 

MOH, COCTOBmHH H3 115 aMHHOKHCJIOTHHX OCTaTKOB. FloCilC OTmeiUieHHfl 
ot N-kohhcboh HacTH nperopMOHa 25-uaeHHoro nmpcxJx)6Horo tJ)parMeH- 
Ta o6pa3yeTC« napaTropMOH (90 OCTaTKOB aMHHOKHCJiOT). M 3 nporopMO- 
Ha b cexpeTopHux rpaHyjiax k/ictok jxeae3hi o6pa3yeTca napaTropMOH 
nocne OTmeoneHHB 6-*uieHHoro (JjparMeHTa ot N-KOHi;a nporopMOHajib- 
hoh MOjiexyjibi. 

M 3 npeaTpHonenTHja (151 aMHHoxHcaoTHHH ocraTOx) b MHoxap- 
ae o6pa3yeTca cHawajia npoaTpHonenraa b pe3yjibTaTe oTmeiuieHHa c 
N-xoHua 25-tuieHHoro CHmajibHoro (JjparaeHTa. M 3 nocaeaHero 3aTeM 
BbimenjiaioTCfl A HO (124-151 ocTaTox b nperopMOHe) h xapanoamuia- 
thh (26-92 ocTaTxa b npecJwpMe). 

Hecxojibxo HHawe ocymecTBJiaeTca chhtc 3 aHrHOTCH3HHOB. Tax, 
chht£3 nperopMOHa aHrHOTeH3HHoreHa npoHcxoanT b nojiHCOMax xjie- 
tox ncMCHH, a Taxxce b 3HawHTeabHo MCHbiueti cTeneHH — Mo3ra, no- 
4ex, aopTu, Ha^nowewHHxoB h roHaa- 3to HeaxraBHHH 6eaox — aj-rjm- 
xonporeHH c M.m. —58000. Oh cexpempyeTca neweHbio b xpoBb, rae 
noaBepraeTCfl nepBow cTaann axTHBaipiH cneuwtJjHwecxHM TpwncHHono- 
aoOHbiM tJ)epMeHTOM peHHHOM, npoaynnpyeMHM nowxaMH h hcxoto- 
PWMH apyrHMH TXaHBMH (CxeiTC H ap., 1954, 1964). PeHHH B XPOBH 
BHexaeTOHHO oTmenaaeT ot nperopMOHa MaaoaxTHBHwft aexanenTHa aH- 
raoTeH3HH I — nporopMOH (cm. rji. 3, pnc. 16). Co6ctbchho cyOcrpaTOM 
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peHHHa cjiy;KHT TeTpaacKancnTHfl aHrMOTeH3HHoreHa. BTopnwHaa ax- 
THBauwa c npeBpameHHeM aHrnoTCH3MHa I b BbicoxoaxTHBHbiM ropMO- 
HajibHbiM OKTanenTMa aHrnoTeH3HH II ocymecTBjiaeTca Tax>xc b xpoBH 
noa aeHCTBHeM aHxap6oKCHnenTHaa3Horo cnemKfcHaecxoro (npeBpama- 
fomero) (JjepMeHTa, OTiuenaaioiuero aBa aMHHOKHcaoTHbix ocTaTKa ot 
nporopMOHa. 3Ta nenTMaa3a o6pa3yeTca b paae TxaHew h oco6chho b 
JlCrKMX. 

AHrHOTeH3HH III o6pa3yeTc», xax yace ynoMHHaaocb, H3 aHTMO- 
TeH3HHa II b ochobhom b HaanoweMHHxax noa aeMCTBHCM oco6oh aapeHa- 
jiOBOii 3K3onenTMfla3bi (Bsmh, 1974). 

nperopMOH /3-jiMnoTponHHa m AKTT npoonMOMCJiaHOxopTMH 
(nOMK) o6pa3yeTC» b KaeTxax aaeHorHno(i>H3a m npeacraBjiaeT co6om 
6eJIOK, COCTOflmHH H3 310 aMMHOKHCJiOTHbix OCTaTKOB (pHC. 28). B aae- 
Hornno4)H3c nperopMOH noaBepraeTca cneuM(J)HaecKOM <J)cptvieH T a T M B - 
hoh aerpaaauHH c o6pa30BaHneM /3-jinnoTponnHa h AKTr — ropMO- 
HOB COCTOamHX H3 91 “93 H 39 aMMHOKHCJiOTHbix OCTaTKOB COOTBCTCT- 
BCHHO. 3 tH rOpMOHH CCKpeTHpyiOTCa B KpOBb. JlMnOTpOnMH MOXteT 
6biTb h nporopMOHOM (cm. tji. 3), H3 KOToporo noa aeflcTBHCM npo- 
Tea3 o6pa3yiOTca 3HKecJ)ajiHH, 3Haop4>HHbi, /f-MCT m «BemecTBo na- 
MaTH». AHajioraMHO 3TOMy, AKTr, o6pa3yacb H3 KpynHOMOJiexyjiap- 
Horo npeamecTBeHHHKa b KjieTKax aaeHorMno(J)H3a. mo^cct c£k peTMpo- 
BaTbca b xpoBb Kax aeHCTByiomHH ropMOH. OflHaKo b KjieTxax npoMe- 
xcyTowHoii aojm nmo<J)H3a AKTT craHOBH-rca aJia a-MCT h c})aKTO- 
pa CTHMyjiauHH cexpeiiHH HHcyjiHHa nporopMOHOM, ot KOToporo 
ohm 4)epMCHTaTMBHO oTmemiaioTca (cm. tji. 3). Otmcthm, wto KP<t> — 
CTMMyjiaTop CMHTC3a AKTT, jinnoTpon hH a h 3haop4)hhob (Bajib 
h ap., 1981). 



^■-MCr cc-MCr PCM y3 MCf yi-3HflopcpMH 


Puc. 28. CxeMa nepBHanoH CTpyKTypw npooiiHOMe/ianoKopTHHa (ITOMK): 

Cn — curviajibHbifl nenTMA, PCM (CLIP) — pery/isrrop ceKpeuHH iiHcy/iHHa. n-^-y-MCT — 
MCA3HOUHTCTHMy/1HpyiOUIHC ropMOHbl, /3-Jinr-/3-/IHHOTpOnHH 

BTopaa (fiopMa axTHBauHH, npoHCxoaamaa c yKpynHeHHeM MOjie- 
xyabi ropMOHa 3a caeT HHTerpaUHH ero HeaKTHBHHX cy&beaHHHu, npoTe- 
KaeT HecJjepMeHTaTHBHO, 3a cweT KOMiuieMeHTapHOH caMocOopKM cy&b- 
eaMHHix (JIh h ap-, 1972). Tax o6pa3y»OTca JIT, (t>CX h TTT b cneunajib- 
hwx 6a3cxJ)miax nepeaHeii aojin rHno4>H3a, XTT b naaueHTe, mhthOhh 
(hjih cTHMyaHH) b roHaaax. 
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EHOjionmecKHH cmmcji nocjienoBaTejibHOH aKTHBau.nn 6 cjikobo- 
nenTHflHHx idpmohob cboahtch, no-BH/iHMOMy, Bo-nepBbix, k orpaHH- 
UeHHIO ropMOHajIbHHX 3tJxf)eKTOB B MeCTe o6pa30BaHHfl, BO-BTOpWX, 
k ofuierqeHHio KjieTovHoro TpaucnopTa ropMOHOB h, B-TpeTbHx, b pa¬ 
ne cnyuaeB k o6ecneweHHio onTHMajibHwx ycjiOBHH juw npoflBjieHHfl 
nOJIH^JyHKUHOHajIbHHX peryJIflTOpHMX 3(Jx|)eKTOB npH MHHHMaJlbHOM hc- 
nojib30BaHHH reHeTHuecKoro h cTpoHTejibHoro MaTepHajia. 

CnHTe3 CTepoMAHbix ropMOHOB ocymecTBJiaeTca non t^epMCH- 
TaTHBHbJM KOHTpOJICM B KJICTKax CTepOHflOreHHHX JKejIC3 rjiaBHWM 06 - 
pa30M Me3onepMajibHoro npOHCxo*:fleHHa. y no3BOHOHHbix xhbothmx 
K HUM OTHOCHTCH KOpa HannOUeHHHKOB, KJICTKH JleHflHra CeMeHHHKOB, 
cJwjuiHKyjibi h xcejiToe tcjio hhwhhkob, a TaK*e njiaueHTa MJieKonHTa- 
ioiuhx. TopMOHajibHaa (JxipMa BHTaMHHa D 3 aocTpanBaeTca H3 3K3oreH- 
Horo BHTaMHHa b neueHH h nouKax. 3KaH30HH HacexoMux o6pa3yioTC« 
b 60 JibiUHHCTBe cjiywaeB b npoTopaKa/ibHux jxejie3ax, a y npeacTaBHTe- 
JICH HeKOTOpHX BHjJOB — B KOJIbUCBOH 2KCJIC3C JIHHHHOK. KpyCT3KaH30HH 
paKOo6pa3Hwx cHHTe3HpyioTca b K-opraHax. 

Bhochhtc3 cTeponnHbix ropMOHOB npoHcxoflHT H3 o6mero fljia hhx 
npenmecTBCHHHKa xojiecTepHHa — C 27 -A 5 -crepoHaa, kotophh nocry- 
naeT b crepoHnoreHHhie kjictkh h3 kpobh b cocTaBe jinnonpoTennoB 
pa3Hofi iuiothocth hjih CHHTe3HpyeTCfl b hhx H3 aueTaTa. Bojibmau uacTb 
xojiecTepHHa b 3HnoxpHHHbix KJieTKax coaepxcHTca b cocTaBe jiHima- 
hhx Kanenb, jioKajiH30BaHHHx b uHTonjia3Me, b (JiopMe 3<t>HpoB c acnp- 
hhmh KHCJiOTaMH. JlHimaHbie KaiuiH npeacraBnfliOT co 6 oh aeno xojiec¬ 
TepHHa, OTKyna OH MO*eT 6bITh Mo6HJIH30BaH C IIOMOmbK) CneUH(JjHMCC- 
KHX 3CTepa3. 

BHoreHe3 rjiaBHhix erepoHAHhix ropMOHOB iio3bohohhhx (Kop- 
THKOCTepoHaoB:, nporecTHHOB, aHnporeHOB h 3crporeHOB) xapaKTepn- 
3yeTca MHOxcecTBeHHOCTbio nyTeii, BapbHpyiomnxca y *hbothwx pa3- 
hwx bhaob (lO/iaeB h nP-> 1976). CxeMaTHueCKH ero moxho npeacra- 

BHTb B BHae TpeX 061 UHX H HawaJIbHMX 3TanOB: 1) OCBo6ojKaeHHfl 
xojiecTepHHa H3 jiHnnaHbix xanejib h nepexoaa ero b MHTOxoHapHH, 
rae He3CTepn4)HUHpOBaHHbiH xoJiecTepHH o6pa3yer KOMnjieKCH c 6ea- 
k3mh BHyTpeHHen MHTOxoHapnajibHOH MeM6paHbi; 2) yxopoMCHHa 
6 okoboh uenn xojiecTepHHa Ha 6 yrjiepoaHbix aTOMOB (C27 C21) 

c oSpasoBaHHCM C 2 iA 5 -crepoHaa nperHCHOJioHa — KjnoweBoro npea- 
mecTBeHHHKa idpmohob, noKHaaiomero MHTOxoHapHH; 3) nepe6pocKH 
aBOHHOH cbs 3 h H3 KOJibii,a B b Koabuo A (A 5 -* A 4 ) h OTmemie- 
hha Boaopoaa y C3 c o6p30BaHHeM A 4 -3-KeTOCTepoHaoB rana npore- 
CTepoHa, ocymecTBjuieMbix b MHKpocoMax kjictkh. 06mne HauajibHbie 
3Tanw 6HOCHHTe3a CTeponaHux idpmohob npeacTaBjieHH Ha crrp. 103. 
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Puc. 27. IIpeamecTBeHHHKH HHcyjiHHa. A — npeBpameHM npenpoHHcy;iHHa > npoHHcy^HH h npoHHcyjiHHa > hkcvtihh; 
nepBH^Haa CTpyxTypa npoHHcyjiHHa cbehmi: 



Bee yKa3aHHwe 3Tanu KOHTpoaHpyiOTCfl b ochobhom cooTBeTCTByio- 
iqhmh TponHUMH ropMcmaMH rnncxJ)H3a (AKTI\ JID. Te ace ropMO- 

HM KOHTpOJIHpyiOT H IipOHMK HOBCHHC B CTCpOHaOrCHHbie KJieTKH H3 
KpoBH xojiecTepHHa b cocraBe jirnionpoTCHaoB. Omcbh/jho, yKa3aHHbie 
npoueccbl — JIHMHTHpyiOmHe 6 hOCHHTC 3 CTepOHflHbIX ropMOHOB. 

y*e Ha CTa^HH nperaeHoaoHa hjih BCjiea 3a 3 /S-on-aeraaporeHa- 
3 hoh peaKUHew nponcxoaHT BCTBJieHHe o6mero pyejia 6HocHHTe3a CTe- 
pOBmHHX ropMOHOB Ha OCHOBHbie flBC JIHHHH. OflHa H3 HHX, HaMHHaiOLUa- 
flCfl C 17 «-rHflpOKCHJIHpOBaHHfl Cy6CTpaTOB, npHBOflHT K o6pa30BaHHK) 
KopTH30Jia, aHflporeHOB h 3CTporeHOB. FIporecTHHH (C21) MoryT 6hiTb 
oflHHMH H3 npeamecTBeHHHKOB npeacTaBHTejieH Bcex apyrnx rpynn CTe- 
ponaoB aaHHofl jihhhh, a aHaporeHbi (C19), b cboio onepeab, ct 3 hobjitcb 
o6fl3aTejibHbiMH npeamecTBeHHHKaMH acrporeHOB (Cis). Zlpyraa jih¬ 
hhh CTeponaHoro 6nocHHTe3a, HawnHaiomaacsi c 21 -ruapoKcmiHpoBaHHJi 
cy6cTpaTOB, npHBoawT k o6pa30BaHHio xopTHKocTepoHa h ajibflocTepoHa, 

npHHeM KOpTHKOCTepOH M02KCT 6bITb npeflUICCTBCHHHKOM aJIbflOCTepOHa. 
HajiHune Toro hjih hhoto nyTH CTepoHaoreHC3a b KjieTxax CTepo- 
HanpoayunpyiomHx 5xeae3, a caeaoBaTeabHo, h CTpyKTypa KOHenHoro 
npoayKTa onpeaeaaiOTCfl npncyTCTBHeM b 3 thx KjieTxax cooTBeTCTByio- 
mnx 4>epMeHTHbix cHCTeM. CjieayeT otmcthtb, hto rnapoKCHJiHpoBaHHe 
b 21 -m h 17 -m nojio*eHHHx mcokct ocymecTBJiHTbCH h Ha CTaaHH xo- 
jiecTepHHa (cm. c. 105). 

XapaxTepHaa oco6eHHOCTb 6HOCHHTe3a CTeponaHbix ropMOHOB — 
paa nocjieaoBaTejibHO npoTeKaiomHx npoueccoB rrmpoKCHjiHpoBaHHH mo- 
jiexyji CTepoHaoB. Ohh nponexoaaT b MHTOxoHapHHx (20a- h 22/S-raa- 
poKCHJiHpoBaHHe xojiecTepHHa, 11/3 - h 18-niapoKCHJiHpoBaHHe npea- 
meCTBeHHHKOB KOpTHKOCTepOHaOB) H MHKpOCOMaX (17 a- H 21-raa- 
poKCHJinpoBaHHe nperHeHOJiOHa h nporecTepoHa, 19-rHapoKCHjmpoBa- 
Hne aHaporeHOB). 3 th npoueccw ocymecTBJiaiOTCfl cneu,HajibHHMH 
4)epMeHTHWMH CHCTeMaMH CTepOHaOreHHbIX KJieTOK, OTHOCHIIIHXCfl K 

rHappKCHJia3aM hjih oxcnaasaM CMemaHHoro THna (Mscoh, 1957). 
rHapoKcmia3bi o6ecneHHBaioT HeahixaTejibHWH, raapoKCHJiHpyiomHH 
TpaHcnopr ajiexTpoHOB ot BoecTaHOBJieHHoro KocJiaKTopa HA/IOH k 

KHCJIOpOfly, KOTOpMH npHBOflHT B KOHeMHOM CWeTe K BKJIIOWeHHIO Ofl- 
Horo H3 ero aTOMOB b raapoKcnjibHyio rpynny, npHcoeaHHfleMyio k CTe- 

ponay: 

^hTT®* HA^OHj ^CAaH,-^— A^HonoKCHH H 2 P^-;^ 

Ma/iaT. O KCH.ua ja cMCinaHHOro THna (rHApoKCH/ia)a) 

H lOUHTpaT 
h np. 


©- 


- [s-OH 1 


S-H +2e + 2H* +Oj 

I_I 

HA/IC>H 


rnapotcMn..* S-OH +HjO 


rHJipoKCHJIHPyKIliiHH TpaHCnopT JflCKTpOHOB 
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ch 2 oh 



17a-OH-nper H eHonoH 3c T poreHM 

BeTBJieHHe nyiew 6HOCHHTe3a CTepoHiiHbix topmohob - 









JXnn 3/3-afl-aera;jporeHa3HOH peaKijHH b Kawecrae KCX^aKTopa 
Heo6xoflHM OKHCJieHHUH HA/I, a KHCJiopoa B03flyxa He HyxceH. 

EuocuHtne3 Koptnuxocmepoudoe ocymecTBJiaercfl, icax yace onae- 
HaJIOCb, B pa3JIHHHhIX 30HaX KOpu HaflnOMeKHHKOB: B HapyXCHOH, KJiyfSoM- 
KOBOH, 30He o6pa3yiOTCfl aJIbflOCTepOH H KOpTHKOCTepOH; B epea.HCH, nyw- 
koboh — kopth30ji h KopTHK ocrepoH; bo BHyTpeimeH, ceTMaTofl — anqpo- 
reHbi h ornacTH kopth3oji. IlyTH 6HOCHHTe3a ropMOHOB aApcHaaoBoti Kopw 
6bLin BnepBue H3yweHhi nmucycoM c coTp. (1954-1961), a BnocjieacTBHH 
yroHHeHH h cymecraeHHo aonoaHCHW H.A.IOaaeBMM c corp. (1963-1976). 

OcHOBHHe craflHH o6pa30BaHHH KopTHKOCTeponaoB npeacTaBJieHw Ha 

c. 106-107. 



CxeMa 6HOCHHTC3a IJlbJOCTCpOHa H3 flQK 

riepBoe pa3ae^eHHe o6meH jihhhh 6HocHHTe3a Ha flBe bctbh, npH- 
BOfliimee b HTore k o6pa30BaHHio, c oahoh ctopohh, MHHepajiOKopTHKo- 
HflOB, C flpyrofl — rjHOKOKOpTHKOHflOB H aHflporeHOB, HaWHHaeTCfl Ha 
CTa^HH nperHeHOJiOHa hjih nporecrepoHa. 

B nyMKOBOH 30 hc y pa3Hhix bhaob xchbothwx moxcct 6htb pa 3 JiHM- 
Hoe cooTHomeHHe ypoBHCH aKTHBHOCTH 17 a- h 21 -nnapoKcmia3, a orcKyja 
H KQJIHMeCTB CHHTCSHpyeMWX K0pTH30Jia H KOpTHKOCTepOHa. V KpblC H MH- 
mefl KopTH30Ji He CHHTe3HpyeTca BOo6me, h eflHHCTBeHHHH ceKpera- 


107 



pyeMHH y hhx rjnoxoxopTHxoHA — KopTHKOcrepoH, y mopckhx cbh- 
HOK CHHTe3HpyeTCa npaKTHMeCKH TOJIbXO KOpTH3(WI. y Me^OBeKa, o6e3b- 
APH, xoMAMKa, obu,m pe3K0 npeo6jiaAaeT chht63 xoprumna, y xpoAH- 
Ka h aoMamHHx iron* o6pa3yerca fkvibme KopTHKoerepoiia. Y co 6 ax, 
CBHHeft, KOpOB ypOBHH CHHTC3E 06 OHX rOpMOHOB ITpKMepHO OflHHa- 
KOBM, B nyMKOBOH 30He y HCKOTOpHX BHjJOB pbl 6 HaXOflMTCfl c|)epMeHT 
1 a-rHppoKCHJia 3 a, -cnocoOcTByiomHH o6pa30BaHHio cooTBeTCTByiomero 
KOpTHKOHaa. 

ZI,ecMojia3HHH tJ)epMeHT, npeepamaiomim 1 7 -okch-C2i -CTeponau 
b anflporeHHMe Cig-cTepoHAH, coAepxHTca y (xxnbmHHCTBa bhjjob xhbo- 
THblX TJiaBHblM oSpaSOM B CeTWaTOH 30He KOpbl HaanOMeMHHKOB. 3 thm 
(}) epMeHTOM 6oraTa Taxxe 3M6pHOHajibHaa xopa HaAnoweaHHxoB ue^OBe- 
xa h HexoTopbix xhbothhx (b wacTHOCTH, xpuc). OHa npoAyUHpyeT 
6ojibmoe xojiHMecTBO aHAporeHHbix cocanHCHHH h oco6chho aerHflpoanH- 
aHflpocrepoHa h ero cyjib<l)aTa. 

M3y»ieHHe 3axoHOMepHocreH CHHTe3a fopmohob xopbi HaAnoaea- 
hhkob h ero peryjiapHH iio3bojihjio noH«Tb reHe3 HexoTopbix raxeAbix 
(J)opM naTOJionm wejioBexa h pa3pa6oTaTb pauHOHajibHbie mctoam hx 
TepanMH. K MHCJiy Taxnx 3a6o;ieBaHHH othochtch aApeH-reHHTajibHhiH 
CHHAPOM, HJIH BpOXAeHHaa AHC(])yHXAHa xopu HaAnoaeaHMKOB, — 3a- 

6ojieBaHHe, o6ycjioBjieHHoe reHenniecKH, BaxHennme npMSHaxH xotopo- 
ro — rMneprma3Ha xejie3hi h pa3BHTHe chmiitomob OMyxecTBAeHHB 
(BHpHjiH3auHa). Y AeBowex oho npofiBJiaeTca b cJx)pMe jroxHoro repMaiJ)- 
poflHTH3Ma (noaBJieHHe psyja btophhhmx Myxcxwx nojiOBbix npH3Ha- 
kob) , y MajibMHKOB — b (JjopMe npexAeBpeMemioro nojioBoro pa3BHTna. 
Bwjio yCTaHOBjieHo, wto b ochobc aApeHoreHHTajibHoro cHHppoMa jiexaT 
aacTHHHbie hjih nojiHue 6 jioxh HexoTopbix (J>epMeHTHbtx chctcm 6ho- 
CHHT63a XOpTHXOCTepOHAOB, HX BpOXAeHHbie «nOJ!OMXH» (BOHAXCHOBaHH 

h Ap., 1960-1963). HaH6ojiee wacTOH (fjopMon tbkhx 6jiokob cnyxHT 
HeAOCTaTOHHOCTb 21-rHApoxcHjia3Hoii chctcmh. CymecTByiOT Taxxe h 
6jiokh 11 /S-, 17 a-rHApoxcHjia3 h AP- 

B pe3yjibTaTe HMeiomeroca 6^oxa npoAyxpHa xopraxocrepoHAOB 
(nnaBHbiM o6pa30M mioxoxopthkohaob) xejiesow noAaBjiaerca 6e3 Top- 
MoxceHHa npoAyxuHH aApeHajiOBbix anaporeHOB. 3 to iiphboaht k chh- 
XeHHIO KOHpeHTpaUHH KOPTHKOHAHUX rOpMOHOB 8 KpOBH H 33 TCM, no 
jihhhh MexaHH3Ma o6paTHOH CBA3H, — x ycHJiCHHio cexpeuHH AKTr 
rano<|)H30M. rioBbiineHHaa cexpeipia AKTr cnoco6Ha Bbi3BaTb nmepiuia- 

3HK» KOpbl HaAnoaeHHHKOB H yCHAHTb 6HOCHHTC3 JIHIIIb aHAporCHOB. Ych- 
JieHHe npOAyKAHH aHAPOreHOB IIPHBOAHT K pa3BHTHIO BHpHJIH3aUHH op- 
raHH3Ma, ho He topmo3ht xopTHxoTponHyio (JjyHxumo nmo(J)H3a, xax 
3to AeJiaiOT rjnoKoxopxHKOHAbi. B TaxHx ycjiOBHax rMnepruia 3 H» xe^e- 
3w h ranepnpoAyxuHa oahoto H3 thfiob ropMOHOB He o6ecne*iHBaiOT 
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caMoperyjummo 3hjjokphhhoh (JjyHKuHH. TaKHM o6pa30M, B03HMKacT 
nopo^HUH Kpyr naToaorawecxoro npouecca. ripn stom BwpHJibHbiM cmha- 
poM McmeT b paae cayaaeB OTaromaTbca apyrHMH naToaoraMecxHMH 
peaKU,H5IMH. 

OflHH H3 UIHPOKO npHMCHSieMblX CnOCC> 60 B TCpanHH pa3aHHHbIX 
4>opM aapeHoreHHTajibHoro CHHapoiua — BBeaeHHe 6oabHHM npenapaTOB 
rjIIOKOKOpTHKOKWOB (rHflp0K0pTH30Ha, npeflHM30JI0Ha H T.fl.)., KOTOpbie, 
CHMMafl UaCTHWHyiO HeaOCTaTOUHOCTb 3HflOreHHblX rjIIOKOKOpTHKOMflOB, 
OKa3biBaiOT TopM03amee bjihahhc Ha cexpeuHio AKTr h tcm caMbiM 
pa3pHBaiOT nopoHHbiii xpyr naTOJionmccKHx npoueccoB, jiexcamHx b 
OCHOBe pa3BHTHH CHHflpOMa. 

OepMeHTHhie 6jiokh woryT B03HHxaTb He m/ibxo npn aapeHoreHH- 
TajIbHOM CHHflpOMe, HO H npH HeKOTOpbIX (J)OpMax BHpHJIH3HpyiOmHX 

onyxoaefi xopbi HaanoaeMHHxoB. 

CuH.me3 npoeecmuHoe npoTexaeT raaBHbiM o6pasoM b x<eaTOM Te- 
ae AHMHHKa h njiaueHTe. OnpeaeaeHHoc xoawwecTBo nporecTHHOB o6pa- 
3yeTca Tax^xe b (JjoaaHxyaax hhhhhkob h aeHaHroBCXHx xaeTxax ce- 
MeHHHKOB. riyTH 6HOCHHTC3a IipOreCTHHOB nOflpo6HO HCCJieflOBaHbl Pafta- 

hom (1961-1965), CaBapaoM (1963-1973), ApMCTpoHroM (1966-1967). 
B o6meM BHae ohh aHaaorawHbi nyT«M 6nocHHTe3a nporecTHHOB b ko- 
pe HaflnowewHHKOB, rae nporecTepoH h 17 a-oxcHnporecrepoH abjiaiot- 
ca b HopMe npoMejKyTowHhiMH npoayKTaMH 6HoreHe3a xopraxocrepo- 

HaOB. KpOMe Toro, AHWHHKH H miaUCHTa CIIOCo6hW CHHTe3HpOBaTb H cck- 
peTHpoBaTb eme oaHH recTareH — 20 a-anraaponporecTepoH (20 a-ox- 
cwnporecTepoH). CooTHomeHHe recrareHHbix ropMOHOB b kpobh, orre- 
xaiomeii ot npoayuwpyiomHx hx xaeTOx, HeoaHHaKOBO y pa3Hbix bh- 
aOB JXHBOTHbIX H 3aBHCHT OT (J>H3HOaOrHMeCXOrO COCTOAHHA OpraHH3- 

Ma (TeaeraH h ap-, 1963-1969). HanpwMep, y co6ax hhhhhx cexpe- 
TwpyeT npeHMymecTBeHHO HawOoaee axTHBHbiii nporecTHH nporecre- 
poH, b to BpeMA xax .y xpbic KOJiHMecTBO ceKpeTHpyeMoro 20a-aH- 
raaponporecTepoHa b 2-3 pa3a npeBbimaeT xoahmcctbo nporecTepoHa. 
y KpOJIHKOB X<e COOTHOUieHHC 3THX ropMOHOB cymecTBeHHO H3- 
MeHAe-rca b shbhchmoctti ot craaHH pa3BHTH$i jxeaToro Teaa. Iloxa3a- 
HO, HTO ypOBHH TpeX ITpOTeCTHHOB HaXOaBTCA B 3aBHCHMOCTH OT HajIH- 
wha h ypoBHA aKTHBHOCTH b xccae3ax 20a-OKCHCTepoHaaerHaporeHa3bi m 
17a-rHapoKCHaa3bi. 

CTaawa npeBpameHHH xoaecrepHHa b nperHeHoaoH cayacHT jih- 
MHTwpyiomHM, a caeaoBaTeabHO, HaH6oaee hhtchchbho peryaHpye- 
MblM 3BeHOM 6HOCHHTe3a nporecTHHOB, KaK H KOpTMKOCTepOHaOB. 3Ta 
CTaaHa o6pa30BaHHa ropMOHOB b aHMHHxe xoHTpoaHpyeTca JIT, a y Me- 
aoBexa npw 6epeMeHHocTH — XIT. riocaeaHHH, BHaHMO, aBaaeTca pe- 
ryaaTopOM 6HocHHTe3a nporecTHHOB xax b ahmhhxc. Tax h b naaueHTe. 
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Jir h XrT He TOJibKo 3HaMHTejibHo ycMJiMBaiOT 6hocmhtc3 recTareH- 

HblX ropMOHOB, HO H CnOC 06 HbI CTHMyjIHpOBaTb OByjlHUHK) H (J)OpMHpO- 
BaHHe acejiToro Tejia b hhwhhkc y npeacTaBHTeaeH Bcex xaaccoB Maeico- 
nHTaiomHx. 

KocBeHHoe bjihbhhc Ha HHTeHCHBHOCTb o6pa30BaHM» recTareHOB 
MoaceT 0Ka3biBaTb MecTHbiii ropMOH npocTaraaHawH F2a, BH3biBaK>m,HH 
aerpaaaumo xceaToro Teaa (Max KpaxeH h ap., 1972: 1973). 

EuocuHine3 andpoeenoa. 06pa30BaHne aHaporeHHbix crepouaoB 
npoHcxoaHT b aeiiaHroBCKHx xaeTKax ccmchhukob, HHMHHKax, njiaueHTe 
h, xax yxce OTMeqaaocb, b ceTMaToii 30He xopw HaanoMeMHHKOB. IlyTH 
6HocHHTe3a aHaporeHOB b pa3Hbix TKaHsix 6buw noapo6HO HccaeaoBaHbi 
b aa6opaTopH»x CaMbKwaca (1956-1963) h Hop4)MaHa (1956-1965). 
XapaKTepHasi wepTa 6oabiiiHHCTBa jihhmh 6HoreHe3a aHaporeHOB — ot- 
menaeHHe 6okoboh uenn ot C 2 i-cTeponaoB (npoH3BoaHwx nporecTepoHa 
h nperHeHoaoHa) c o6pa30BaHHeM Cjg-coeaHHeHHH: 



17a-OH-TTperHeHOJioH (C21) 17a-OH-TIporecTepoH ( C21) 
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npH HajiHMHH 17a-rHflpoKCHJia b Monexyjie C 2 i-CTepoHAOB nponc- 
xoflHT oKHCjiHTejibHoe OTmeiuieHHe 20-ro h 21-ro yrjiepoflHMx aTOMOB 
noA BjiHaHHeM cnepHajibHoro (JiepMeHTa C 20 -C 17 aecMOJia3M, npHBo- 
Aamee k o6pa30BaHHio amjporeHHoii Mojiexyjibi. OflHaxo o 6 pa 30 BaHHe 
Ci 9 ~CTepoHflOB mojkct npoxoAHTb h oflHOCTyneHaaTO H3 xojiecrepHHa, 
MMHya CTaamo C 2 i-crepoHAOB. 

Flo cymecTByiomHM aaHHWM, TecToerepoH — raaBHMH cexpeTHpy- 
eMHii aH^poreH, cHHTe3HpyeTca npeHMymecTBeHHO b nojiOBMx jxeAe3ax, 
b to BpeMa xax xopa HaAnowewHHxoB npoaypHpyeT b ochobhom Majioax- 
thbhhc aHflporeHbi — aermjpoanHamjpocTepoH h ero cyjib(J)aT, anapo- 
CTeHflHOH, 11-OKCHaHflpOCTenaHOH, aflpeHOCTepOH. AmjpOCTeHflHOH H He- 
KOTopoe kojihmcctbo AeraAPoaniiaHApocTepoHa CHHTe3HpyiOTCa h cex- 
perapyioTCa Hapaay c TecTOCTepoHOM TaioKC ceMCHHHKaMH h amiHH- 
xaMH. B roHa^ax TecrocrepoH mo^kct o6pasc BwBaxbca H3 17a-oKcnnp- 
orecTepoHa Mepe3 nporecrepoH-aueTaT, MHHya craflHio aHApocTeHAHOHa. 
CHHTe3 aHAPOrCHOB B CCMCHHHXaX H aHMHHXaX, HO H6 b HaAnoaewHHxax, 

peryjinpyeTca Jir. 06jiaAaa cnoco6Hocrbio 3HawHTejibH0 yBejmwHBaTb 
6HOCHHTC3 H CCKpCUHIO CyMMapHbIX aHAPOTCHOB, Jir He BJIHaeT Ha HX 
cooTHomeHwe. Bmcctc c tcm cooTHomeHHe cHHTe3HpyeMMx b roHaaax 
aHflporeHOB mojkct cymecTBeHHO H3MeHaTbca b oHToreHe3e jkhbothoix) 
opraHH3Ma. Tax, y HenojioB03peAHx TejiaT b xpoBH, orrexaiomeH ot 
ceMeHHHKOB, o6Hapy^cHBaeTca b ochobhom aHApocreHAHOH. no Mepe 
npH6jiH*eHHa TeAaT k iiojioboh 3pejiocTH KOHueHTpauwa TecTOCTepoHa 
b ceMeHHHKOBOH xpoBH nocTeneHHO yBejiHHHBaeTca, a coAepjKaHHe anA- 
pocTeHAHOHa yMeHbmaeTca. Y nojioB03peAbix 6 hxob coothoiuchhc kojih- 
aecTB TecTOCTepoHa h aHApocTeHAHOHa AOCTHraeT 12 (JIhhahcp, 1959). 
Taxoe yBeAHweHHe cHHTe3a TecTOCTepoHa h yMeHbmeHwe npoAyxpuH 
aHApocTeHAHOHa mojkct 6htb o6bacHeHo yBeAHweHneM axTHBHOCTH (Jjep- 
MeHTa 17/3-oKCHCTepoHAAernAPoreHa3bi, npeBpamaiomero b npHcyTCTBHH 
HA/lOH aHApocreHAHOH b t ecTOCTepoH (CaMbioanc, 1961). Oho mojkct 
6biTb Taxjxe o6ycAOBAeHo h ycHjieHHeM o6pa30BaHHa TecTOCTepoHa b 

o6xoa 6HocHHTe3a aHApocTeHAHOHa. 

B OTjiHHwe ot roHaA b xope HaAnowewHHxoB, no-BHAHMOMy, npeo6- 
jiaAaior A 5 -nyTH CHHTeaa aHAporeHOB. CexperapyeMMe HaAnoweaHHxa- 
mh h roHaAaMH aHApocTeHAHOH h h exoHbiorHpoBaHHbi h JX3A Taxjxe 
MoryT npeBpamaTbca Ha nepHtJjepHH b TecTocTepoH. 

EuocuHme3 acmpoeeHoe. OcTporeHbi o6pa3yiOTca rjiaBHHM o6pa- 
3om b xAerxax BHyTpeHHeik o6ojiomxh (JxvuiHxyjioB (theca interna) ahm- 
HHKOB H OTHaCTH B rpaHyjie3HHX XAeTXaX, BbICTHJiaiOmHX nOJIOCTb (J)OA- 

AHxyjioB (cm. pwc. 5). OcTporeHbi cHHTe3HpyiOTca Taxjxe b jkcatom TeAe 
H'ruiaueHTe. OnpeAeAeHHMe xojiHaecTBa 3thx topmohob o6mhho npoAy- 
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UHpyiOTCfl JieHflMrOBCKHMH KJieTKaMH CeMeHHMKOB, HenpOHaMH UHC, a B 
ycjioBHHx naTOJiorwH — ceTaaTOH 3ohoh Kopw HaanoaeaHHKOB (npw 
(J)eMHHH3HpyiomHX onyxojiax xopw HazmoaeaHHKOB ae^oBexa, roHajox- 
TOMHH CaMOK XpMC H T.fl.). 

HcxoflHMM cocahhchmcm jma 6Horene3a acTporeHHwx topmohob 
cjiyxcMT Taxxce xojiecTepHH, npco6pa3ycMbiM aajiee o6biaHbiM fljia crre- 
poHflOB nyTeM b nperaeHOjiOH, nporecTepoH h hx 1 7-oxcHnpoH3BOfl- 
Hue, a 3aTeM — b anaporeHM. AH^porcHbi xce, HMeiomHe A 4 -flBOHHyio 
CBH3b, — 6-fIHXCaHUIHC npeflmeCTBCHHMKM OCHOBHbIX CeKpeTHpy CMblX 3C- 
TporeHOB. 

BaxcHenmHMH CTannaMH (JjopMHpoBaHHa cneuH<J)HaecxoH cTpyxTy- 
pu acrporeHOB (Cig-CTCpoMflOB) aBJiaiOTca: 1) OTineruieHMC anry/iapHo- 
ro aTOMa C 19 (MenuibHaa rpynna) ot MOJiexyjihi aHaporeHa-npefluiecT- 
BeHHHxa h 2) apOMarasauHs xojibua A: 



OTmeiuieHHe C19 HaaHHaeTca c ero oxHCjieHHa, ocymccTBJiaeMOro 
B MHKpOCOMajIbHOH (JjpaKL^HM KJICTOK npH yaaCTHH (JjepMCHTa 19-nm- 
pOKCHJia3H. y*e Ha BTOpOH CTaflHH OKHCJICHHa anapOreHOB B KOJIbUO A 
MOxeT BBOflHTbca aoncuiHHTejibHaa A'-aBOHHaa CBa3b, noc/ie aero hjih 
OflHOBpeMeHHO C 3THM IipOHCXOflHT yaajlCHHe rwapOKCHJIHpOBaHHOrO Me- 
THjibHoro paaHxajia c o6pa30BaHHeM (JjopMajibaernaa. Ozmaxo bo3mo- 
xceH h hhoh nyTb fleMera/mpoBaHHa anaporeHOB. Bcaea 3a hx 19-rwa- 

pOKCHJIHpOBaHMCM H3 19-OKCHaH^pOrCHOB npH yaaCTHH MHKpOCOMajIb- 
hmx OKcnaa3 o6pa3yiOTca 19-OKCoaH^poreHhi, a H3 hhx — 19-xap6ox- 
CHanaporeHH. riocneflHHe flexapfSoxcminpy fOTca, b pe3yjibTaTe aero 06- 
pa3yiOTCa 19-Hop-anaporeHbi (Cis-CTepoHflbi), noaTH ohhobpcmchho 
BKjiioaaiomHe aonojiHHTejibHyio aBOHHyio cBa3b b nojio;xeHHH 1-2. 3th 
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npou,eccbi, npoTeKaiomne b tom hjih hhom BapnaHTe, 3aBepmaK>Tca noji- 
HOH apOMaTH3aHMCH KOJIbUa A H (J)OpMHpOBaHHeM ero (J)eHOJIbHOH 
CTpyKTypw. 

rioKa3aHo, mto E 2 — KOHeMHWH npoayKT 6nocHHTe3a, ecjiH b 
K aaecTBe cy6cTpaTa Hcnojib3yeTca TecTocrepoH, Ei o6pa3yeTca cootbct- 
CTBeHHO H3 aHflpOCTCHflMOHa. FIpH 3TOM E2 H El MOryT B3aHMOnpeBpa- 
maTbca (Kax TecrocTepoH h aH^pocreimHOH) b npHcyTCTBHH 17 /J-okch- 
cTepoHAaemiporeHa3 h b acrporeHnpoayuHpyiomHx mieTicax, h b rjict- 
xax nepH(J)epHaecKMx TKaHCH. 

B aHaHHicax h TecTHKyjiax KOHeaHhie npoflyKTw CHHTe3a — E2 
h Ei. B ruiaueHTe JKe Hapaay c 3thmh acrporeHaMH o6pa3yiOTca 6ojib- 
IHHC KOJIHaeCTBa E3, KOTOpblH CHHTe3HpyeTCa H3 16 a-THflpOKCHJIHpO- 
BaHHHx aH^poreHOB h npeac^e Bcero 16-oKCnnernn;po3nHaHflpocTepoH- 
cyjib^aTa. Hx ochobhhm mctomhhkom aBJiacTca oprami3M iuioaa 
(cm. rji. 10). TaKHM o6pa30M, opraHH3M 3M6pHOHa h ruiaueHTa b chhtc- 
3e 3CTporeHOB bo BpeMa 6epeMeHHocTH npcacTaBjiaiOT co6oh ezjH- 
Hyio (J)yHKUHOHajibHyio CHCTeMy, Ha3UBaeMyio «(J)eTO-ruiai;eHTapHOH 
eflMHHueii». 

CHHTe3 3CTporeHOB B HHHHHKaX, ^KejTTOM Tejie H CCMCHHMKaX 
peryjinpyeTca rjiaBHHM o6pa30M Jir. B anwHHKax 3 (Jx|)ckt Jir npoaBjia- 
eTca Haii6ojiee nojiHo Ha (Jxrae cexpeuHH apyroro rHno(j)H3apHoro roHa- 
flOTponHHa — OCT, a Taxxce npo/iaKTMHa. Chhtc 3 idpmohob b imaueHTe 
npHMaTOB KOHTpojiHpyeTca rjiaBHMM o6pa30M XTT, a Ha paHHHx 3Tanax 
6epeMeHHOCTH XFT mojkct aKTHBHpoBaTb o6pa30BaHHe acTporcHOB h 
XC ejITMM TejIOM aHHHHKa. 

O cHHTe3e 1,25 (OH2>D3 kopotko roBopH/iocb b tji. 3. Chhtc3 

3KJIH30HOB y HaCCKOMUX CBOflHTCa K CCpHH nOCJieflOBaTCJIbHblX rHflpOKCH- 
JlHpOBaHHH XOJiecrepHHa. 

CHHTe3 ropMOHOB — npOKSBOilllhiX XHpHMX KHCJIOT. BHOrCHe3 
flaHHbix ropMOHOB ocymecTBjiaeTca noa HenocpeacTBeHHbiM (fcepMeH- 
TaTHBHHM KOHTpOJieM H3 COOTBCTCTByiOmHX JIHnHflHbIX npeaniecTBeH- 
HHKOB. 

CuHme3 pemuHoeeou Kucjiombi npoHcxoflHT b neaeHH, kslk yace 
oTMeaajiocb, H3 nocTynaiomero c jkhbothoh nnmeH BHTaMHHa A (pera- 
HOJia). FIoCJieflHHH MOXCCT CHHT63HpOBaTbCa TaKJKe B neaeHH H3 paCTH- 
TejibHHx xapoTHHOB b pe3yjibTaTe hx oKHCjiHTejibHoro pacmenjieHHa. 
np H 3tom CHMMerpHHHo nocTpoeHHbiii /S-xapoTHH pacweiuiaeTca Ha 
2 Mojieicyjibi peTHHOJia, a a- h y-xapoTHHbi aaiOT TOJibKO oflHy ero mo- 
jiexyjiy. 

B npouecce okhcjichhh rHapoKCHjibHOH rpynnhi y 15 C (cm. tji. 3) 
cHaaajia o6pa3yeTca peTHHajib, a H3 peTHHajia — peTHHoeBaa KHCJioTa h 
ee OKCHnpoH3BOflHbie — ropMOHajibHbie (J)opMhi BHTaMHHa Ap Y >B3poc- 
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jihx oco 6 eH peTHHOJi cnoco 6 eH axxyMyji h poBaTbcsi b neweHH ao 2 aeT, 
o 6 ecnewHBasi noTpe 6 HOCTH opraHH3Ma b peTHHonaHbix ropMOHax. Y ho- 
BopoxcaeHHbix h b paHHeM aeTCKOM B03pacTc opraHH3M Tpe 6 yeT nocTo- 
AHHoro nocTyiuieHHsi BHTaMHHa c nHiaeii. ripw HapyiueHnax 6 hochhtc- 
3a ropMOHajIbHhIX peTHHOHaOB H3-3a HCflOCTaTKa BHTaMHHa A B riH- 
me b aeTCKOM B03pacTe Hapaay c naToaorncH 3peHHa (HeaocTaTOK peTH- 
Haaa) B03HHKai0T TaKHe cHCTeMHbie naToaorHwecKHe npoueccw, KaK 
3aaepxcKa pocTa h HapyineHHH aHt}x})epeHii,HpoBKH p»aa KaeTOK h 
TK aHeii. 

CuHme3 HcomemiHoo b npHaexcamHx Teaax HacexoMbix mojkct 
peaaH30BaTbc» an 6 o H3 aueTaTa, aH 6 o H3 tphchoboh cfrapHecTHaoBOH 
KHcaoTbi (C 15 : 3). 06pa3yioiimecfl cHanaaa Cif>-Ci 8 aneHOBbie KHcaoTbi 
3aTeM MeTHanpyioTca, 3aBepuia« npoiiecc 6HocHHTe3a toBeHHabHHx rop- 

MOHOB. 

Cunme3 npocmaejiauduHOG, mpoM6oKccmoG u jieuKompueHoo (na- 
pazopMOHoe) b pa3Hbix TKaH»x nponcxoanT h3 eaHHoro npeamecTBeHHH- 
Ka — apaxHaoHOBOH KHcaoTbi (C 20 : 4) —aByMH nyTHMH: 1) uHKaooKCH- 
reHa3HbiM — c o6pa30BaHHeM nr h TX npn ywacTHH nr/TX — chhtc- 
Ta3Hofi cHCTeMbi (JjepMeHTOB \ 2) aHnooKCHreHa3HhiM — c o6pa30BaHHeM 
aeHKOTpneHOB. 3th npoueccbi BxoaflT b o6myio cncTeMy MeTa6oaHMecKo- 
ro Kacxaaa apaxHaoHOBOH KHcaoTbi. Chhtc3 nr h TX HHrH6Hpye.Tca 
HHaoMeTauHHOM h caaHunaaTaMH. 

CHHTe3 mpMOHOB — npOH3BOaHblX aMHHOKHCaOT — OCymeCTB- 
a»eTc» TaKxce noa c})epMeHTaTHBHbiM KOHTpoaeM H3 cooTBeTCTByiomHx 
aMHHOKHcaoT — THpo3HHa (nan (freHHaaaaHHHa) h TpnnTotJjaHa. 

CuHme3 KcunexojiQMUHOG. Ochobhuc ropMOHOHaHbie KaTexoaaMH- 
hh (aapcHaanH h HopaapeHaaHH) b 3HauHTeabHOH cTeneHH npoayunpy- 
KDTCH XpOMac})(J)HHHOH TKaHbK) XCHBOTHOTO OpraHH3M3 (Ha3BaHHe 3TOH 
cneunaaH3HpoBaHHOH TKaHH o 6 ycaoBaeHO OKpauiHBaHHCM ee coasiMH 
XpOMa B 6 ypO-KOpHHHeBbIH UBeT). M3 XpOMa£t)(t)HHHbIX KaeTOK COCTOHT 
M03TOBOH caoH HaanoHeHHHKOB, naparaHraHH, pacnoaoxceHHbie B03ae 
CHMnaTHwecKHx y3aoB, h uenoHKH oco 6 bix o6pa30BaHHH oKoao 6 pkduihoh 
aopTbi h b paiioHe oTxoxcaeHHa ot Hee hhjkhch 6phi3KeeuHOH apTepnn. 
/IpyTHM BaXCHUM MeCTOM 06pa30BaHHB 3THX KaTCXOaaMHHOB HBaSHOTCH 
opraHHbie cHHancw cHMnaTHnecKOH HepBHOH chctcmm h HeKOTopbix oTae- 
aoB M03ra. ,ZI,o(J)aMHH — KaTexoaaMHHOBbiH ropMOHOHa THnoTaaaMyca 
(aaKTOCTaTHH). 

B 1939 r. BaauiKO npeanoaoxcna, mto ncxoaHbie cy 6 cTpaTbi 6 h- 
ocHHTe3a KaTexoaaMHHOB — (J)eHHaaaaHHH nan thpo3hh. B cootbctct- 
bhh c rHnoTe3oii ohh npeBpamaiOTCH cHawaaa b aHOKcnc})eHHaaaa- 
hhh (AOOA), 3 aTeM HOOA — b aoc})aMHH, H3 aoc})aMHHa cHHTe 3 Hpy- 
eTcsi HopaapeHaaHH, a H3 Hero — aapeHaaHH. BnocaeacTBHH ranoTe- 
3 a 6 hiaa noaHocTbio noaTBepxcaeHa 3KcnepHMeHTaabHO. Bbian Bbumae- 
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Hbi TaKJKe (J)epMeHTbi, npHHHMaiotiiHe ynacTHe b 6HocHHTe3e KaTexo- 

jiaMHHOB: 


Thpoihh 


0 2 . 

HAja>H 

Thpoihh- 

Fe 2+ 


HQ-^pCH^HCOOH 
HO—Lv-^J nh 2 

ao«j)» 


/Io<J)aMHH 

0 2 J 

HopaiipeHa/iHH 


OH NHCI 


CxeMa 6HQCHHTeiaicaTexoJiaMHHOB 


Kax n0Ka3aH0 Bbirne, (fremuiajiaHHH, oKHCJiajiCb b 4-m nojio- 
jkchhh 6eH30JibHoro Kojibua, mojkct jierico npcBpamaTbCH b thpo3hh 
(OKCH(f)CHHJiajiaHHH). 06pa30BaBUIHHCH H3 (J)CHHJiaJiaHHHa HJ1H npea- 
cymecTByiomMH b KjieTKe thpo3hh noaBepraeTca b pacTBopHMOH wac- 
th uHToiuia3MM rn^poKCHJiHpOBaHHio y 3-ro yrjiepoflHoro aTOMa Kojib- 
ua c o6pa30BaHHeM ZIOOA. 3xa cxaaHsi 6HOCHHxe3a siBJisiexcsi y3KHM 
CnHMHTHpyiomHM) 3BeHOM npouecca h KOHTpo/iHpyeTca cneimajib- 
HMM tJ)epMeHTOM THp03HHrHflp0KCHJia30H B JipHCyXCXBHH HAHOH, O 2 
h xexparHflponxepimHHa b Ka*iecxBe Ko<J)aKxopa. THpo3HHnmpoK- 
cHjia3a aKTHBHpyeTCH HOHaMH Fe 2+ h cyjibt})axoM aMMOHHH. Cjieay- 
lomaa cTaflMA o6pa30BaHHji KaxcxojiaMHHoB — aeKap6oKCiuiHpoBa- 
HHe HOOA, b pe3yjibxaxe KOToporo o6pa3yexcsi aHOKCH(J)CHHjiajiaHn- 
H3MHH (flO(J)aMMH). /XaHHblH 3XaiI KOHXpOJIHpyeXCSI UHT0lUia3MaTMiie- 
CKHM (J)epMCHTOM AOOA-fleKap6oKCH/ia30H, aeHCTByfOmHM, nO-BHflH- 
MOMy, b npncyTCTBHH KO(J)aKTOpa nHpHfloKcajib-5’-(Jx)c(J)aTa. Cmixe- 
3HpoBaHHbiH b pacxBopHMOH wacxn u,HToruia3Mbi acxJ)aMHH nepexoaHx 
aajiee b ceKpexopHbie rpaHyjiw xpoMa<}xi)HHHMx hjih cuMnaxapnme- 
ckhx KJieTOK, rne npncoeflHHaeT 3H3HMaxHHecKH k 6okoboh ueira b 
y3-nojioxceHHH ntupoiccHjibHyio rpynny, npeBpamaacb b Hopa^peHa- 
jimh. FIpeBpameHHe aocJjaMHHa b HopaapeHajiHH npoHcxoanx b npw- 
CyTCTBHM KHCJIOpoaa B03flyxa H aCKOp6HHOBOH KHCJIOTbl noa aeii- 
CTBHeM c})epMeHxa acxfcaMHH-/?- rnapoKcnjia3M (c})eHmi3xmiaMHH-/8-o- 
KCHfla3a), aKTHBHpyeMoro Cu 2+ . 3xox cJjcpmchx o6jia.aaex uihpokmmh 
npezjejiaMH cy6cxpaxHOH cneun(J)HMHOCTn h cnoco6eH ruapoKCH- 
jinpoBaTb psm 6HoreHHbix aMHHOB. Ecjih 6hochhtc3 HopaapeHajiMHa ocy- 
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mecTBjiaeTCH b cneuHajibHMx HopaapeHajiHHOBbix rpaHyjiax, to npo- 
uecc ocTaHaBjiMBaeTca Ha ziaHHOH cra^HH, h o6pa30BaBiiiHHca rop- 
moh mojkct cexpeTHpoBaTbca. OflHaxo nopa^pcHajiMH mojkct Taxjxe 
TpaHcnopTHpoBaTbca b oco6bie aapeHajiHHOBMe rpaHyjiH, rae npeBpa- 
maeTca b aapeHajiHH. Flpouecc npeBpameHHa HopaapeHajiHHa b aa- 
peHajiHH CBoaHTca k 3aMemeHHio aTOMa Boaopoaa aMHHorpymiM Me- 
THJibHbiM paflHKajioM h ocymecTBjiaeTCa c noMombio (frepMeHTa c}>e- 
HHJi3TaHOJiaMHH-N-MeTHjiTpaHC(J)epa3bi. 3tot (JjepMeHT coaepjxHTca npe- 
HMymecTBeHHo b oco6bix aapeHajiHHOBbix rpaHyjiax xaTexojiaMHHnpo- 
ayiyipyiomHX xjieTox. JXjix ocymecTBJieHHa npouecca MerarcHpoBaHHa 
HopaflpeHajiHHa HeoOxoflHMM Tax>xe aMHHOxncjiOTa mcthohhh b xa- 
aecTBe aoHopa MemribHoro paanxajia h AT® b xawecTBe axTHBaTopa 
ero TpaHcnopTa. Flpn 3tom BHaaajie AT® b npucy tctbhh hohob Mg 2+ 

B3aHMOflCHCTByCT C MCTHOHHHOM, o6pa3ya aKTHBHpOBaHHyiO (Jx>pMy 
aMHHOKHCJTOTbl S-afleH03HJIMCTH0HHH, IlOCJie WeTO MeTHJlbHHH pa^HKajI 
nepeHocHTca N-MemjrrpaHC(J)epa30H c MOJiexyjibi S-aacH03H/iMeTH0HHHa 
Ha Mojiexyjiy HopaapeHajiHHa. TaxHM o6pa30M, HHTeHCHBHOCTb o6pa3o~ 
B3HHa aflpeHaJIHHa 3aBHCHT, C OaHOH CTOpOHbl, OT ypOBHa 6HOCHHTe3a 
HopaflpeHajiHHa, c apyroft — ot 3anacoB MeTHjibHMx rpynn MCTHOHHHa. 
CncreMa, o6ecnewHBaiomaa MenuiMpoBaHHe HopaapeHajiHHa, a cjieao- 
BaTejibHO, h HHTeHCHBHOCTb 6HocHHTe3a aapeHajiHHa, npeacTaBjieHa no- 
pa3HOMy b HeoflHHaKOBux KaTexojiaMHHnpoflyunpyiomHX xjieTxax. Tax, 
cHMnaT3prHHecxne HepBHbie kjictkh hmciot hh3xhh ypoBeHb axTHBHO- 
cth MeTH/inpyromeii chctcmh h o6pa3yiOT npeHMymecTBeHHO HopaapeHa- 
jihh rjiaBHbiii CHMnaTHwecxHH MeanaTop Oiuiep, 1956). B xaaecTBe 
HepBHoro MennaTopa HexoTophix xjieTox rojioBHoro M03ra MoaceT BMcry- 
naTb Taxjxe ACxJjaMHH. Bmcctc c tcm HaanowewHHXH y mhothx bh^ob 
HMeiOT 6ojibiiioe xojihwcctbo xjieTox, xoTopwe coaepxcaT aapeHaaHHo- 
Bwe rpaHyjiw, 6oraTue MeTH/inpyiomcM chctcmoh. BcjieacTBHe 3toto 
HaflnoaewHHXH o6pa3yiOT 6ojibniHe xojiHwecTBa aapeHajiHHa, cayjxamero 
y paaa jkhbothmx rjiaBHMM ropMOHonaoM acejie3. Tax, b Haanoae^HH- 
xax weaoBexa aapeHajiHH cocraBJiaeT b cpe«HeM 83% Bcex xaTexojiaMH- 
hob, b HaanoaeMHHxax xpojihxob h Mopcxnx cbhhox — 6ojiee 95%, 
xopoBbi — 80%. y xomex otmcwcho paBHoe xojihwcctbo aapeHaaHHa h 
HopaflpeHajiHHa b xce^C3e, a y xhtob h aOMamHHx iithu 3Ha*JHTejibHO 
npeoOaaaaeT HopaapeHaaHH, aocraraa 80% Bcex xaTexojiaMHHOB. Bean- 
hhhu cooTHomeHHa anpeHajiHHa h HopaapeHajiHHa b xpoMacJxJjHHHbix 
xjieTxax MoryT HMerb cymecTBeHHoe (J)H3HOJiorHaecxoe 3HaneHHe, Tax 
xax hx OnojiorHwecxHe 3(})c|)exTM b 3HaanTe/ibHOH creneHH pa3JiHHHu 
(cm. tji. 3). 

BHOCHHTC3 xaTexojiaMHHOB B M03IDB0M CJIOe HaAnoaeHHHXOB 
HenocpencTBeHHO peryanpyeTca hcpbhmmh HMnyjibcaMH, nocryna- 
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kdiuhmh no wpeBHOMy HepBy (He 6 oKcapoB, 1910). Mo*ho ayMaTb, hto 
H epBHaa peryjiauna 6 hochhtcthw ecxHx npoueccoB ocymecTBJiaeTCa 
rjiaBHHM o6pa30M Ha THp03HHrHAP0KCHAa3H0H CTaflHH (jIHMHTHpy- 
K>mee 3BeHo 6HOCHHTe3a), a Taxxce Ha 3 Tanax AexapOoKCHJiHpoBaHHa 
flo 4 >aMHHa h MeTHjiHpoBaHHa HopaapeHajiHHa. 

B peryjiau,HH 6 hochhtcthwcckhx npouecccoB npHHHMaiOT onpe- 
aejieHHoe yuacTHe KopTHKocrepoHAbi, HHcyjiHH. CaMH xaTexojiaMHHbi 
yraeTaiOT aKTHBHOCTb THpo3HHrHApoKcmia3bi h TeM caMhiM yaacTByfOT 
b caMoperyjiauHH 6 hochhtctmwcckhx npoueccoB. 

EuocuHmes mupeoudnbix zopMonoe. Bhochhtc 3 T 3 h T 4 npoTe- 
xaeT b (JxuuiHKyjiax iuhtobhahoh xcejie3bi, hbjimjoiuhxch ee ochobhm- 
MH M0p4)0(J)yHKUH0HajIbHMMH eflHHHUaMH (CM. pHC. 8 ). FIpH 3T0M B 6 h- 

ocHHTeTHaecKHX npoueccax npHHHMaiOT yaacTMC xax 3nHTe;iHajibHbje 
KjieTKH, o6pa3yiomHe ctchkh (JxwuiHxyjiOB, Tax h kojuioha, 3anoJiHaio- 
eqhh hx nojiocTb. 06pa30BaHHe topmohob b iuhtobhahoh xcejie3e npeflcraB- 
jier caojkhmh MHoroKOMnoHeHTHMH npouecc, Bie/iiouaiomHH paa othoch- 
Te/ibHO HcsaBHCHMWx Apyr ot flpyra h npocxpaHCTBCHHo pa3o6meHHHx 
3TanoB, HHTerpHpyeMbix b eaHHoe ueuoe (JxuumxyjiapHMM annapaTOM 
xce/ie3M. 

EflHHbiH npouecc 6HoreHe3a thpcohahmx topmohob cie/iaAMBaeTca 
H3 cjiezjyiomHx 3TanoB: 1) (JiHKcauHH hoahaob kpobh xce/ie30H h hx 
okHCJ ieHna ao 3JieMeHTapHoro noua; 2) cHHTe3a cneun(J)HaecKoro 6 e;iKa 
6 nocHHTe 3 a ropMOHOB — THpeonnoOyjiHHa h nounpoBaHHa ero thpo3hjio- 
BHX OCTaTKOB 3JieMCHTapHHM HOflOM, 3) 06pa30BaHHa ropMOHaJlbHMX 
HOflTHpOHHHOB H3 HOflHpOBaHHbIX THp03HJI0BbIX OCTaTKOB Ha MOJICKy- 
jie THpeorjio 6 yjiHHa; 4) OTiuen/ieHHa thpcohahmx topmohob ot 6 e;iKa 
(pnc. 29). 

OnKCaUHH HOflHflOB K p O B H B 3Kejie3e — Heo6xOflH- 
mmh 3Tan (Jx>pMHpoBaHHa crpyKTypbi Honcoaep^amHX th peoHAHMx 
topmohob, TpeOyioniHH nocryruieHHa AOCTaTouHoro KOJiHuecraa iiofla 
c nniueH h nHTbeBOH boaoh, KOTopoe o6ecneuHBajio 6 m HopMajibHyio 
KOHUeHTpaUHIO HOAHAOB B KpOBH (0,1 “0,5 MKT %). Y MCJlOBCKa MH- 
HHMajibHaa cyTouHaa noxpeOHocTb b hoac paBHa 50-75 mkt, a onra- 
MaxbHaa — 120 mkt. Ecjih axa nOTpe6HOCTb b ajiHMCHTapHOM none 
He yAOBjicTBopaeTca , to b opraHH3Me mojkct pa3BHBaTbca HOAHAHaa 
HeAOCTaTowHocTb, npHBOAaiuaa k chhjkchhio CHHTe3a thpcohahhx rop- 
mohob, naTOJiorHuecKOH rano(J)yHKUHH iuhtobhahoh xtejie3M. Tax, b 
HCKOTopbix panoHax 3eMHoro mapa nHTbeBaa boaa h noMBa coAep- 
xcaT Majio Moaa. B pe3yjibTaTe y acHTejicii sthx paHOHOB uacro pa3BH- 
BaAacb naTOJiorHuecKaa HeAOcraTouHocTb iuhtobhahoh xcejie3M b 4>op- 
mc 3HACMHaecKoro 306a (pa3pacraHHe *ejie3M, 3aaep>KKa pocra h pa3- 
BHTHa, HapymcHHe TepMoperyjiauHH). BojibHbie 3HAeMHuecxHM 3o6om 
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Puc. 29. BHOCHHTC3 THpeOHflHHX ropMOHOfc 

l — KpoBb, 2 — mieTKM 4>ojuiMKy/ia, 3 — ncwiocTb ((xwuiHKyra, 4 — THpeomo6y^HH 


b oiyMae cBoeBpeMeHHoro flHarH03a 3a6ojieBaHHa 6 mctpo BH3AopaBJiHBa- 
iot npn jie*ie6HOM Ha3Ha*ieHHH hm npenapaTOB Hoaa. 

HIhtobhahes xejie3a ofwiaaaeT cnocoSHOCTbio aKTHBHO h 6hctpo 
3aXBaTMBaTb HOflHAW H3 KPOBH, npOMHO H flJIHTejIbHO aKKyMyjIHpOBaTb 
HX, *£TO MOXeT HCnOJIb30BaTbCH flJIH OU.CHKH ee (J)yHKUHOHaJIbHOro cocto- 
SHHfl npH npHMeHeHHH paflHOaKTHBHOrO 131 1. 

B pe 3 yjibTaTe 3 axBaTa hoahaob KOHueHTpauna hohob Hoaa b xe- 
jie3e npHMepHO Ha A»a nopsmxa Bbime, mcm b ima3Me kpobh, a hx 

KOJIHHeCTBO COCTaBJiaeT npH6jIH3HTeJIbHO 1/3 OT o6mero KOJIHHeCTBa 
ho a a b opraHH3Me. Ilpouecc 3axBaTa Hoaa (JxwuiHKyjiaMH iahtobha- 
hoh *ejie 3 H CKjiaAHBaeTca H3 AByx OTHOCHTejibHO aBTOHOMHux cra- 
Ahh: 1) 3 Hepro 3 aBHCHMoro (axTHBHoro) TpaHcnopTa hohob HOfla H3 kpobh 
b anHTejinajibHue kjictkh; 2) cJjepMeHTaTHBHoro okhcjichhji 3axBa*ieH- 
Hbix anHTejiHeM HOAHflHbix hohob ao MOJieKyjiapHoro hoaa (21 — 2e -* 

■* l2>- 

IlepBaa craAna topmo3htc» HHrH6nTopaMH aapo6Horo TKaHeBo- 

ro AWXaHHH (UHaHHAAMH, a3HAAMH, CCHHTaMH H Ap-) H HHIT^HTOpaMH 
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oKHCJiHTejibHoro (J)oc(J)opHJiMpoBaHH5i (2,4-flHHHTpcx})eHOJioM, 2,4,6-tph- 
hmt po(J)CHOJioM h ap-)- TopMoaceHHe TpaHcnopTa I — noaaBjiaeT 6hochh- 
Te3 THpeoHflHwx ropMOHOB. FopMOH rano4)H3a TTr 3 HawnTejrbHo yBe- 
jiHWHBaeT aKTHBHbiH nepeHoc hoahaob h3 xpoBH b aceae3y, ycmiHBaa 
cMHTe3 b Heii ropMOHOB, h BJiHaeT Ha apyrne 3Tanhi 6HOCHHTe3a ropMO- 
hob. Bropaa cTaawa nponcxoaHT, no-BHAHMOMy, h b mieTKe, h b koa- 
aonae (BHeierieTOMHO) nofl BJiHaHneM reMHHOBoro (frepMeHTa noaHane- 
poKCHAa3M (TypaxyjioB h ap., 1972). Ee 3HaaeHHe CBoawTca k Henocpea- 

CTBCHHOH IIOflrOTOBKe npOUeCCOB HOAHpOBaHHa THP03HH0BMX KOJieu, KO- 
TopbiH ocymecTBjiaeTCa TOJibKO I 2 , ho He HoaHaaMH. OaaHa HaKonae- 
Hua Hoaa b xceAe3e TopM03HTca apyruM thiiom aHTHTHpeoHAHbix (THpe- 
OCTaTHHeCKHX) CoeAHHeHHH. K HHM, B HaCTHOCTH, OTHOCaTCa cepocoaep- 
xcamwe BemecTBa, T0pMO3amHe HoaHanepoaoKCHaa3Hyio peaKUHio: npo- 
H3BoaHbie THoypauHaa (mctha- h nponHATHoypauHa), thomoh eBHHa, 
5-BHHHa-2-TH00Kca30AHa0H (npoH3BoaHoe nporoHTpHHa, coaepxcamero- 
ca b pacTeHHax ceMeiicTBa xanycTHMx) h HexoTopbie apyrne coeaHHe- 
HHa. 3th aHTHTHpeoHAHhie areHTbi, 6aoKHpya o6pa30BaHHe aaeMeH- 
TapHoro HOaa h ero Bie/iioweHHe b opraHHwecKyio (JjopMy, He 3aTparaBaiOT 
HaaaabHbiH npouecc aKTHBHoro 3axBaTa hoahaob anHTeaHaabHbiMH 
KJieTxaMH. 

Bhochhtc3 THpeorao6yaHHa. Ecah paccMOTpcHH uh 
3Tari 6HoreHC3a rapeoHAHhix ropMOHOB CBoaHTca k o6ecneaeHHio npn- 
Toxa BbicoKHx KOHu.eHTpau.HH Hoaa b *eae3y, to 6hochhtc3 THpeorao- 
6yaHHa o6ecnewHBaeT npouecc cnenHcjDHHecKHM cy6cTpaTOM Hoawpo- 
BaHHa. YcTaHOBaeHo, mto b (J)H3H0aorHwecKHX ycaoBHax noanpoBaHHe 
THp03HHa H o6pa30BaHH.e iioaTHpOHHHOBOH CTpyKTypbl ropMOHOB mHTO- 
bhahoh xceae3w h hx xpaHeHHe nponcxoaaT npeHMymecTBeHHo BHyT- 
pH oco6oro opraHocneuHt})HHecKoro 6eaxa THpeorao6yaHHa, Ha ero no- 
aHnenTHaHOH ochobc (XapHHiroH, 1933; 3aeabxox, 1960-1962). XoTa 
cbo6oahmh THpo3HH h ero ocTaTKH, BxoaamHe b cocraB apyrax 6ea- 
kob, Taxxce MoryT noaBepraTbca HoanpoBaHHio c nocaeayiomHM (Jxjp- 
MnpoBaHHeM HoaTHpoHHHOB, THpeorao6yaHHy b npouecce ropMOHo- 
o6pa30BaHHa b (J)H3HoaorHaecKHX ycaoBHax npHHaaaeatHT pemaiouiee 
MeCTO. 

THpeorao6yjiHH — KpynHOMoaeKyaapHbiH khcamh raHKonpoTe- 
ha c K03(J)c|)HUHeHT0M ceAHMeHTauHH 19S h M.m. ~670 000 Oaeabxox, 
1960; TypaxyaOB h ap., 1973). BeaoK HMeeT caoxcHyio oaHroMepHyio 
CTpyKTypy, cocroamyio H3 AByx HeKOBaaeHTHO CBa3aHHbix KpynHbix 
cy6rbeAHHHU, 12S, Kaacaaa H3 Koropbix coaepxcnT no aBe cy6T>eaHHHnbi 
4,5S, acconHHpoBaHHhie apyr c apyroM AHcyab(J)HaHHiMH mocthkamh. 
OaHroMepHaa MoaeKyaa 3peaoro rao6yaHHa BKaioaaeT npH6aH3HTeab- 
ho 120 ocTaTKOB THpo3HHa h 26 aTOMOB iioaa (npHMepHo 0,5%). ftoa 
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npMCOCflMHCH B 6ejIKe He TOJIbKO K OCTaTKaM THp03HHa, HO H rHCTHflHHa. 
Bhochhtc 3 THpeorjio6yjiHHa coctoht h 3 weTwpex nocjieaoBaTejibHO npo- 
TexaiomHx CTa^HH: 1) oOpaaoBaHHa nojiHnenmaHwx cy6beAHHHii b noji- 
HCOMax; 2) rjIHK03HJIHp0BaHHH HX B MHKpOCOMax; 3) (J)OpMHpOBaHHH B 
i*HTOiuia3Me weTBepTHWHOH CTpyKTypw 6ejixa — o6pa30BaHHH 17S-npe- 
THpeorjio6yjiHHa; 4) ero BHeKjieTowHoro HOAupoBaHua c o6pa30BaHMCM 
3-5 ocTaTKOB HOflTHpoHHHOB Ha MOJiexyjiy 6ejixa. 

OopMHpOBaHHe HOflTHpOH HHOBOH T O p M O H a JI b H O H 
CTpyKTypw, oweBHflHO, — ueHTpajibHbiii 3Tan cHHTe3a thpcoha- 
HHX ropMOHOB. McXOflHHM MOMCHTOM npOU,CCCa BBJIfleTCB (J)CpMCHTa- 
THBHOe 3KCTpaiJ,eJUIIOJ15ipHOe HOflHpOBaHHe THP03RJI0BWX OCTaTKOB rape- 
orjio6yjiHHa 3JieMeHTapHbiM hoaom c o6pa30BaHHeM mohohoathpo3h- 
jia (MMT) h AHHOflTHpo3Hjia CZI,MT). B AajibHewiiieM KOHAeHcapHa oc- 
TaTKa MMT c ocTaTKOM flMT npHBOAHT k o6pa30BaHHio b cocTaBe th- 
peorjio6yjiHHa T3, a KOHAeHcauHa AByx ocraTKOB flKT — k o6pa30Ba- 
hhk) T 4 (XapHHrroH h flp., T929-1939; TypaKyjiOB, 1959). ripw 3 tom 
KOJ iwwecTBo CMHTe3HpyeMoro T 4 npHMepHo b 4 pa3a Burne, weM T 3 . 
MexaHH3M npouecca KOHaeHcauHH eme He BwacHeH. n peAnojiaraeTca, 
wto oh npoTexaeT npn ywacTHH toh ace nepoKCHAa3bi, KOTopaa oKHCJiaeT 
HOAHAHWH HOH flO 3JieMCHTapHOrO HOfla. rio-BHflHMOMy, TOT *e (JjepMeHT 
npHHHMaeT ywacrae h b npouecce HOAupoBaima thpo3hjiobwx ocraTKOB. 

rioKa3aHO, wto TTT peryjiHpyeT npoueccw 6wocHHTe3a THpeoHA- 
hwx ropMOHOB He TOJibKO Ha CTaflMM TpaHcnopTa hohob iiofla, KaK otmc- 
wajiocb Bbirne, ho h Ha craziHH HOAHpoBaHna thpo3hjiobwx ocTaT- 
kob. CjieAyeT oTMeTHTb, wto HeKOTopwe npocrarjiaHAHHw (oco6chho E| 
h E 2) cnoco6Hw BOcnpoH3BOAHTb peryjiaTopHbie 3(})(})eKTw TTT (Bep- 
Ke, 1970). 

OTmenjieHHe topmohob T 3 , T 4 ot THpeorJioOyjiHHa — 
nocjieflHaa craAHa 6HocHHTe3a, THpeoHAHbix ropMOHOB. 3tot npouecc 
HawHHaeTca c nHH0u,HT03a (3axBaTa anHTejiwajibHWMH KjieTKaMH) Ka- 
nejieK (JjojuiHKyjiapHoro KOJUionaa, coaepxcamero HOAwpoBaHHWH THpe- 
orjio6yjiHH (TpHp, XawOaw, 1974). n hhouhthpobhhh we H3 HHTpacJioji- 
jiHKyjiapHoro npocrpaHCTBa KanejibKH norjiomaiOTca aajiee jiH3ocotaa- 
mh ((J)arojiH3ocoMaMH). B (J)arojiH3ocoMax noA AewcTBHeM coAepxcamwxca 
B HHX THpeOKaTenCHHOB npOHCXOAHT (J)epMeHTaTHBHWH npOTeOJIH3 TH- 
peorjio6yjiHHa c oTmeiuieHHeM ot Hero cbo6oahwx thpcohahwx rop- 
mohob. Ilpouecc nHHOUHTO3a KOJuioHaa, npoTeojiH3a THpeorjio6yjiHHa 
H OCBo6o>KAeHHH HOATHpOHHHOBWX ropMOHOB 3HaWHTejIbHO CTHMyjIHpy- 

eTca TTT. 

OcBo6oflHBuiHeca b npouecce npoTeojiH3a T 3 h T 4 MoryT jierxo 
CeKpeTHpOBaTbCfl KJieTK3MH (JjOJUIHKyjlOB B KpOBb. OTHOUieHHe CeKpeTH- 
pyeMwx T 4 h T 3 o6wwho paBHo 4:1, T.e. cooTBeTCTByeT ypoBHio hx 6ho- 
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CHHTC33. OcBo6o»:flaeMbie H0aTHp03HHbI fleHOflHpyiOTCJI, H CBo6oflHHH 
HOJJ MO*eT CHOBa yTHJIH3HpOBaTbCH JUIH 6HOCHHTe3a ropMOHOB. 

Buocunme3 MejiamoHuncu MejiaTOHHH o6pa3yeTC« H3 TpHnTO(j)a- 
Ha b napeHXHMaTO3Hbix xjieTxax 3nw(J)H3a — nHHeajioiiHTax. Bhochhtc3 
ropMOHa 6hji HcoieaoBaH b cepwH pa6oT Axcejibpoaa (1960-1970). 
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CxeMa 6HOCHHTe3a MeJiaTOHHHa 


HawajibHHH 3Tan 6HoreHe3a MejiaTOHHHa — nmpoiccHjiHpoBaHHe 
MOJiexyjiH TpniiTocJ)aHa b 5-m nojioxceHHH HHaojibHoro azipa c o6pa30Ba- 
HHeM 5-oxcHTpHnTOc|)aHa. 3Ta peaxuHfl KaTajiH3npyeTCsi (JjepMeHTOM 
TpHnTO(|)aH-5-rnapoKCHjia30H b npHcyTCTBHH HAHOH h O2. 06pa30BaB- 
mHiicfl 5-OKCHTpHnTO(|)aH noflBepraeTca aajiee flexapOoKcmiMpoBaHHio c 
o6pa30BaHHeM 5-oxcHTpHnTaMHHa (cepoTOHHH). PeaxuHfl aexapOoKCH- 
jiupoBaHHsi ocymecTBjiHeTCJi noa aeHCTBHeM (JjepMeHTa 5-okchtphiito- 
(J)anaeKap6oKcmia3bi, Tpe6yiomeH b KanecTBe KcxjjaxTopa nHpHaoxcajib- 
5-<J)oc<J)aT. 3tot (JjepMeHT o6jiaaaeT, bo3moxcho, uihpokoh cy6crpaTHOH 
cneuH(J)HWHOCTbio, noflBepraa flexap6oKcmiHpoBaHHio He TOJibxo 5-ok- 
cnTpnnTO(j)aH , ho h flOOA, (JjeHHjiajiaHHH, THpo3HH h rHCTH^HH (Bec- 
TepMaH h ap., 1954). FIo-BHflHMOMy, ZlOOA-fleKap6oKcmia3a HaanoneH- 
hhkob h flpyrax TxaHeH H^eHTHHHa 5-oxcHTpHnTO(j)aHaeKap6oKCHjia3e. 
He HCKJiiOHeHO, hto aaHHHH (JjepMeHT AB/meTca yHHBepcajibHbiM b 6ho- 
CHHTe3e OnoreHHbix MOHoaMHHOB — cepoTOHHHa, ao<j)aMHHa, rwcTaMHHa, 
THpaMHHa H T.JJ. 
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TaKHM o6pa30M, Ha onpeaejieHHOM 3Tane 6HocHHTe3a MejiaTOHH- 
Ha b 3nH(J)H3e o6pa3yeTca cepoTOHHH — HeropMOHajibHHH ryMopajib- 
HbiH areHT, bhhojihhioluhh paa caMOCToaTCJibHbix (j)H3HOJiorHMecxHx 
(JjyHKUHH. CepOTOHHH nOMHMO 3nH(j)H3a o6pa3yeTCa B HepBHOH TK 3 HM, 
CJIH3HCTOH o6ojiowxe xejiyaxa h xHniewHiixa, nonxax, neweHH, TywHbix 
KjieTxax. CjieaoBaTejibHo, ct3zihh npeBpameHHa TpnnTocJ)aHa b cepoTO- 
hhh HecneitH(J)HWHbi fljia 3nn(j)H3a. OflHaxo b 3nH(j)H3e b otjihmmc ot 
apyrax TxaHen cepoTOHHH aBjiaeTca npoMexcyTowHoft CTaflHen 6HoreHe- 
3a MejiaTOHHHa, a He kohcwhhm npoayxTOM. B nHHeajiouHTax hmciot- 
ca cneijuajibHbie (JjepMeHTHwe chctcmh, KOHTpojiHpyiomHe aajibHen- 
uiHe 3Tama o6pa30BaHHa ropMOHOB. Tax, cepoTOHHH b 3F!H(f)M3apHHx 
KjieTxax noflBepraeTca npexc^e Bcero N-auerajiHpoBaHHio c noMombio 
au.eTnji-KoA (aueTiuiHpyiomHH ko3h3hm) c o6pa30BaHHeM N-aueraace- 
poTOHHHa, yxce He o6jiaaaiomero aKTHBHocTbio cepoTOHHHa. N-aueTiuice- 
Potohhh noaBepraeTca fleHCTBHio xjiiOHeBoro (JjepMeHTa CHHTe3a MejiaTo- 
HHHa — OKCHHH^oji-0-MeTHJiTpaHC(J)epa3H, npeBpamaiomero 5,-oxcHr- 
pynny HH^ojibHoro xojibua b MeTOKCHrpynny h 3aBepmaiomero o6pa3o- 
BEHHe MC/iaTOHMHa. 3tot (JjepMeHT, BepoaTHO, OTjiHwaeTca ot 3H3H- 
mob, O-MeTHjiHpyiomHx xaTexojiaMHHbi b npouecce hx xaTa6ojiH3Ma 
(cm. rji. 6). floHopoM MeTHjibHoro pa^HKajia b npouecce o6pa30BaHHa 
MeTOKCHrpynnw cepoTOHHHa, xax h b cjiynae 6HOCHHTe3a aapeHajiHHa H3 
HopaapeHajiHHa, aBjiaeTca S-azjeH03iuiMeTH0HHH. OxcHHHao.n-0-MeTHji- 
TpaHC(J)epa3a cnoco6Ha MeTHJiHpoBaTb Taxxce cepoTOHHH h HexoTopue 
apyrae hh^ojih. Ozmaxo cxopocTb npouecca MeTHjiHpoBaHwa 3thx Be- 
mecTB (J)epMeHTOM y 6ojibinHHCTBa bhzjob xchbothhx HH*e 6ojiee aeM 
Ha nopajiox no cpaBHeHHio c N-aueTiuicepoHHHOM. CnHTaeTca, hto ax- 
THBHOCTb oxcHHHaoji-0-MeTHjiTpaHaJ)epa3H peryjiHpyeTca hcpbhhmh 
HM nyjibcaMH, nocTynaiomuMM H3 ineHHoro CHMnaTHwecxoro raHrjiHa 
(*Ia30B, McaweHXOB, 1974). 


CEKP EI1HS rOPMOHOB 

Cexpeuwa ropMOHOB npeacraBJieHa coBoxynHOCTbio npoueccoB, 
C> 6 yCJIOBJlHBaiOIUHX OCBOfjOJKfleHHe 6HOCHHTe3HpOBaHHHX ropMOHajibHbix 
COeflHHeHHH H3 3HflOXpHHHHX XJ 1 CTOX B BCH03HyK) KpOBb H JIMMC^y. CeX- 
peTopHHe npoueccw npoTexaiOT cnoHTaHHo, o 6 ecnewHBaa hcxhh 6 a 3 ajib- 
hhh ypoBeHb ropMOHOB b uHpxyjiHpyioiuHx *uaxocTax. 3th xjieTOHHwe 
npoueccw, xax h 6hochhtc3, noflBepxceHW BHexjieTOHHWM peryjiHpyio- 
iuhm BjinaHHaM cneuHejwwecxHx fljia xajKflOH auaoxpHHHOH xce.ne3w <j)ax- 
TOpOB (pHUIH3HHr-CTHMyjIOB). 

CexpeTopHHH npouecc ocymecTBjiaeTca >xejie 3 HCTWMH xjieTxaMH 
b noxoe h b ycJiOBHax CTHMyjiauHH, He HenpepuBHO h paBHOMepHO, 
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a HMnyjibCHO, OTaeabHHMH ancxpeTHbiMH nopunsiMH. MMnyabCHbin 
(KBaHTOBwii) xapaKTep ropMOHaabHoii cexpemin o6ycaoBaeH, no-BnaH- 
MOMV, UHKJTHMeCKHM xapaKTepOM npOLieCCOB 6HOCHHTe3a, BHyTpHK/ie- 
tohhoto aenoHHpoBaHHH, TpaHcnopTa topmohob, a Taxxce phtmhmccxhm 
nocTyiuieHHeM pmrn3HHr-CTHMyjioB. Kaxcaasi xceae3a HMeeT cboh co6ct- 
BeHHbiii pHTMHMecKHH pextHM (narrepH) cexpeuMM ropMOHa. M3MeHeHHe 
naTTepHa MO>xeT cymecTBeHHo bjihstb Ha ropMOHaabHyio 3cti(|)exTHB- 
HOCTb. 

npoixeccbi cexpeunn topmohob tccho conpnxceHbi c npoueccaMH hx 
6HOCHHTe3a. CTeneHb HX COnpa>KeHHOCTH 3aBHCHT OT XHMHHeCKOH npn- 
poabi ropMOHa h oco6eHHocTeH MexaHn3MOB ero cexpeiiHH. no oco6eHHO- 
cthm MexaHH3MOB cexperopHbie npoueccbi moxcho pa3aeaHTb Ha Tpw 
THna: 1) ocBo6o*aeHHe topmohob H3 xaeroMHbix cexperopHbix rpaHya 
(cexpeuHJi 6e;iKOBo-nenTHaHbix ropMOHOB h xaTexoaaMHHOB) ; 2) ocbo- 
6o>KfleHHe ropMOHOB H3 6eaXOBOCBH3aHHOH (})OpMbl (CCXpeLlHH THpeOHfl- 
HblX ropMOHOB) ; 3) OTHOCHTejIbHO CBo6oflHa5I aH(})4)y3Hfl ropMOHOB Mepe3 
KJieTOHHwe MeM6paHbi (CTeponaHbie ropMOHw). 

CTeneHb conpHxceHHocrH 6HocHHTe3a h cexpeiiHH B03pacraeT ot 
nepBoro THna k TpeTbeMy. Tax, ecan b cay Mae 6eaxoBO-nenTHaHbix rop- 
mohob, KaTexoaaMHHOB h THpeoHaHbix ropMOHOB 3th npoueccw b onpeae- 
aeHHOH CTeneHH pa3o6meHbi, to b c/iywae cTeponaoB HHTeHCHBHOCTb 
cexpeTopHbix npoueccoB noMTH ueanxoM onpeaeaaeTCH ypoBHeM hx 6ho- 
CHHTe3a. W ecan peryafluna cexpeunn creponaHwx topmohob cBoanTCsi 
no cymecTBy k peryaauHH hx 6nocHHTe3a, to npoueccw 6nocHHTe3a h 
cexpeu,HH ocTaabHwx topmohob ocymecTBasnoTca b 3HaMHTeabHOH Mepe 
pa3aeabHo. 

MexaHH3Mbi ceKpenMM topmohob n3VMai<)TCii b HacTOimi.ee BpeMM c noMouibio 3jiex- 
TpOHHOM UMTOayTOpaflH()rpaC})MM M HMMyH()(})JlK)OpeCUeHHMM. 

OcBo6oacaeHMe 6eaKOBO-nenTnaHwx topmohob h xaTexoaaMH- 
hob h 3 ceKpeTopHbix rpaHya — HaH6oaee caoxtHan no (J)H3HoaonmecKOH 
npnpoae h Han6oaee THnnMHax aa« cexperopHoro npouecca c})opMa cex- 
peiiHH ropMOHOB. BaxcHeHmHM cTpyxTypno-cJjyHKHHOHaabHbiM aae- 
MeHTOM Taxoro poaa cexperopHbix npoueccoB HBasnoTCH cneuHaan3npo- 
BaHHbie xaeTOMHbie opraHeaabi — cexpeTopHbic rpaHyabi (Be3nxyaw) — 
Mop^oaonmecxH oco6bie o6pa30BaHH» OBonaHOH (JjopMbi anaMeT- 
poM 100-600 hm, oxpyxceHHbie tohxoh annonpoTenaHOH MeM6paHOH. Ha 
aaexTpoHHo-MHxpocxonHMecxHx cHHMxax b hhx OTMeTaHBO BbiABaaeTCH 
ueHTpaabHaa aaexTpoHHonaoTHasi cyfkrraHUHH h oxpyxcaiomasi ee mcm6- 
paHa. CexperopHbie rpaHyabi ropMOHnpoayuHpyiOLUHx xaerox, xax h 
Bcex xeae3HCTwx o6pa30BaHHH, H3HaMaabHo B03HHxai0T H3 xoMnaexca 
ToabaxcH. SaeMeHTw xoMnaexca oxpyxcaiOT nporopMOH nan ropMOH, 
nocTeneHHo (fropMHpysi rpaHyabi. 
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npn 3tom cHauajia cJjopMMpyioTcsi 6oabuiHe rpaHyjibi, a M3 hmx — 
Majibie. CcJ)opMMpOBaBmMecfl rpaHyjibi BbinoaHHioT pan B3aHMocBH3aH- 
HblX (J)yHKU,MH B CMCTCMC npOUeCCOB, 06 yCJ 10 BJTMBaK)UlHX CeKpCUHK) rop- 
mohob. Ohh MoryT 6biTb MecTOM aKTHBauMH nenTHflHbix nporppMOHOB 
h nocneflHHx 3TanoB 6HoreHe3a KaTexoaaMHHOB. Hpyraa BaacHeHiuaa 
hx thymoma — xpaHeHwe topmohob b KJieTKe ao MOMCHTa B03aeiicT- 
bh« cneuMcJjMwecKoro ceKpeTopHoro CTHMyjia. MeM6paHa rpaHya orpa- 
HMMHBaeT Bbixoa ropMOHOB b u.HToruia3My h 3auiHmaeT ropMOHbi ot 
aeiicTBHfl uHTonaa3MaTMqeKCMx (Jjcpmchtob, cnoco6Hbix hx HHakTHBH- 
pOBaTb. OflHaKO aenoHHpoBaHHC 6eakOBo-nenTHaHbix m KaTexoaaMHH- 
hhx ropMOHOB b Hean(j)(j)yHaHpyeMOH (fcopMe o6ecnenHBaeTca He tojib- 
ko rpaHyjiapHOH MeM6paHOH. Eoabiuoe 3HaMeHHe b MexaHM3Max aeno- 
HHpoBaHHA HMeioT HekOTopwe BemecTBa h hohh, coaepacauiHeca BHyT- 
pn rpaHya. K hx ancay othochtch 6eakn, HyxaeoTHaH, hohh, o6pa3y- 
lomne HCKOBaaeHTHbie KOMnaeKCbi c ropMOHaMH h tcm caMbiM eme 
6oabiue noaaBaaioiiiHe cnoco6HocTb nocaeaHnx npoHHKaTb qepea mcm6- 
paHy. 

B aenoHnpoBaHHH HHcyaHHa h npoHHcyanHa, no-BHaHMOMy, npn- 
HHMaioT yqacTHe hohh Zn 2+ , coaepacauiHeca o6hhho b 3Ha«JHTeabHbix 
KoaHMecTBax b rpaHyaax ^-kaeTOK noa^xeayaoMHOH >Keae3H. MHcyaHH 
b KOMnaekce c hoh3mh Zn 2+ craHOBHTCH MaaopacTBopnMHM h npax- 
THMecKH He BwxoaHT H3 cekpcTopHbix rpaHya. CaeayeT OTMeTHTb, hto 
o6Hapy»ceHHe choco6hocth Zn 2+ pe3ko CHHJkaTb pacTBOpHMOCTb hhcv- 
jih Ha nocayacHao ocHOBaHHeM aaa co3aaHH« (JjapMakoaornaecKoro 
npenapaTa «HHcyanH — u.HHK-cvcneH3HH», o6aaaaiomero npoaoHrapo- 
BaHHblM aeHCTBHeM no CpaBHCHHK) C o6bIMHblM. paCTBOpHMbIM HHCV- 
aHHOM. 

Bo3BpamaHCb k (JjyHKUHOHaabHbiM xapakTepHCTHkaM cekpeTop- 
hhx rpaHya, Heo6xoanMO ocraHOBHTbca erne Ha oaHOM hx cbohctbc, 
nrpaiomeM pemaiomyio poab b co6ctbchho cexpeTOpHOM npouecce. Tpa- 
Hyaw o6aaaaiOT cnoco6HocTbio HanpaBaeHHo nepeMemaTbca (TpaHcaouH- 
poBaTbca) k nepH(J)epHH kaeTkH h TpaHcnopTnpoBaTb aenoHHpoBaHHbie b 
HHX ropMOHH k naa3MaTHMeCkHM (kaeTOMHHM) MeM6paHaM. 3tO aBH- 
aceHHe rpaHya b HCkOTopbix BHyTpncekpeTopHbix kaeTkax ocymecTB- 
aaeTca npn yaacTHH oco6bix «kOHTpakTHabHbix» («aBHraTeabHbix») op- 
raHeaa KaeTkH — TOHKOBoaokHHCTbix MHKpocJjHaaMeHTOB (anaMeTp 
5 hm), nocTpoeHHbix H3 cokpaTHTeabHoro 6eaka akTHHa, noabix mhk- 
poTpy6ok (anaMeTp 25 hm), cocToaiuHx H3 KOMnaekca cokpaTHTcab- 
hhx 6eakOB Ty6yaHHa h aHHenHa, h BoaokHHCTHx npoMe>KyTOMHbix 
(J)HaaMeHTOB (anaMeTp 10-12 hm), nocTpoeHHbix H3 paaa 6eakOB (ao- 
MHHHpyiomHH 6eaok — bhmchthh). rioKa3aHO, mto o6pa6oTka KaeTOK 
aaaMH uHTOxaaa3HHOM B, cneuHtJjHMeckH pa3pymaiomHM mhkpocJjh- 
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JiaMeHTbl, JIh6o KOJTXHUHHOM, KOJmeMMflOM HJ1M BHH6jiaCTHHOM, Bbl- 
3bIBaiOmHMH aHCCOUHaUHIO MMKp 0 Tpy 60 K, npHBOflHT K TOpMOJKeHMK) 
ceKpeTopHwx npoueccoB. BHyTpmuieTOMHbm TpaHcnopT rpaHyji, ocy- 
mecTB/iaeMbiH npn ynacTHH MHKpocJjmiaMeHTOB h MHKpoTpy6oK, xax 
h Bee aKTHBHbie aBHraTejTbHbie npoueccw, 3Hepro3aBncnM h Tpe6yeT 
pacxoaa ATO. KpoMe Toro, a /ih ero ocymecTBaeHHH TaicjKe HeoOxoaw- 
mo npHcyTCTBHe Ca 2+ , 6e3 KOToporo aBuxceHtie rpaHya npeicpamaeT- 

ch. TpaHcnopTHpoBaHHbie k naa3MaTHMecKHM MeM6paHaM ropMOHaab- 
Hbie rpaHyjiw MoryT BCTynaTb c hhmh b KOHTaKT. MeM6paHH rpaHyji h 
njia3MaTHMecKne MeM6paHbi npn yuacTHH Ca 2+ KOHTaKTwpyioT mok- 
ay co6oh, h coaepxamHHCH b rpaHyaax cexper Bbi6pacbiBaeTCfl bo BHe- 
KjieTOWHoe npocTpaHCTBO uepe3 o6pa3yioiUHecH b rjictomhom mcm 6- 
paHe «nopw» (Opcw h ap-> 1973). 3tot npoixecc Ha3hiBaeTCH 3K30UH- 

T030M (3MHOUH- 
T03, HJIH o6paT- 
HHH nHHOU,H- 

T 03 ). riocae 3 a- 
BepmeHHfl 3 x 30 - 
UHT03a onycTo- 
uieHHbie rpaHyaw 
cnoco6Hbi pe- 
KOHCTpyHpOBaTb- 
ch h B03BpamaTb- Ct. 
ch b uHToruia3My 
(puc. 30). 


Puc. 30. MexaHH3- 
mw cexpeuKH rop- 

MOHOB, aKKyMyaH- 

pOBaHHHx b cexpe- 
TopHbix rpaHyaax: 
r — ropMOH. aAr — 

aMauM/ir/umepMii, Ct. — 

CTMMyyi 



TaKHM o6pa30M, ceKperopHbie rpaHyabi HBaaiOTCH cneunaaH- 
3HpoB3HHbiM annapaTOM ropMOHnpoayuHpyiomeH KaeTKH, kotophh 
o6ycaoBaHBaeT: 1) oKOHuaTeabHoe o6pa30BaHHe ropMOHa, 2) ero xpaHe- 
HHe b HeaH(j)(j)yHanpyiomeH <J)opMe, 3) BHyTpHicaeTOHHbiH TpaHcnopT h 
ropMOHaabHbift 3k3ouhto 3. n ocneaoBaTeab HocTb co6hthh, npHBoaflmux 
k cexpeuMH xpaHHMbix b rpaHyaax ropMOHOB, mojkho npeacTaBHTb cae- 
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ayiomHM o6pa30M. CneiiH(|)HwecK hh peryjiflTopHbiH CTHMyji ceicpeuHH, 
nocTynaiomHH b ropMOHnpoayuHpyiomyio TKaHb, npejKjie Bcero BH3bi- 
BaeT ycHjicHHoc o6pa30BaHHe b pa3Hwx *ejie3ax jih6o uHKjiHwecKoro 
afleH03HHMOHo4>occJ)aTa (qAMO), jih6o flHaumirjiHuepHHa (Zl AD, a Tax- 
xce yBejiHweHHe BHyTpHKjieTowHoft KOHijeHTpauHH hohob Ca 2+ b pe3yjib- 
TaTe hx ycHjicHHoro bxox^chmh wepe3 iuia3MaTHwecKyio MeM6paHy 
M3BHC H (HJIH) OCBo6o*^eHHfl H3 CB5I3aHHOH BHyTpH KJieTKH (J)Op- 

mh (phc. 30). Mohh Ca 2+ , u,AMO h JIAr cTHMyjmpyiOT 3Hepro3aBHCH- 
mhh nepexofl ropMOHajibHbix rpaHyji k kjictowhoh MeiwOpaHe, no-BHjiH- 
MOMy, npw ywacTHH crpyKTyp u,MT0CKCJiCTa h o6ecnewHBaiOT KOHTaxT 
jiHroiflHOH MeMOpaHw rpaHyji c iuia3MaTHwecKHMH MCM6paHaMH. riocjie 
flocTH*eHHfl xoHTaKTa rpaHyjiw paciuiaBjisnoTca, npnweM Ca 2+ Taxxce 
HrpaeT cymecTBeHHyio pojib b hx crpyicrypHOH nepecTponice. B pe3yjib- 
TaTe paciuiaBJieHHA rpaHyji npoHcxoaHT Bw6poc BOflopacTBOpHMHx rop- 

MOHOB MCPC3 JIHnOnpOTCH^HHe MCM6paHhI KJieTKH B TKaHCByiO JKH^KOCTb. 
B cbok) owepejjb wacTb onycTomeHHbix rpaHyji mojkct peKOHCTpynpoBaTb- 
cfl h B03o6HOBjiATb cboh (JjyHKiiHH, apyraa wacTb Heo6paTHMo pacnaaaeT- 
cfl, a hx MecTo 3aHHMaiOT rpaHyjiw, HOBOo6pa30BaHHHe H3 KOMiuiexca 
rOJIbflXCH. 

Bo3mojkho, wto HCKOTopaa wacTb rpaHyji JiH3HpyeT b u,HT0njia3Me. 
B 3tom BapnaHTe ropMOH nHiJxJiyHjiHpyeT wepe3 uHTOiuia3MTHwecKyio 
MeiuOpaHy b TxaHeByio XHflKocTb. 

Oceo6oXAeHHe THpeOMflHHX TOpMOHOB M3 6eJIKOBOCBS3aHHOH 
4>opMbi. CeicpeijHJi THpeoHjjHwx topmohob 6 ojiee tccho, weM b npe- 
flbmymeM cjiywae, conpsuxeHa c hx 6hochhtc30m h npejKjie Bcero c 
nocjieflHeH ero CTaaneH — c})epMeHTaTHBHhiM OTmeiuieHHeM T 3 h T 4 
ot THpeorjio 6 yjiHHa. HaHHa« cra^na 6HocHHTe3a oahobpcmchho coc- 
TaBjiaeT, no cymecTBy, rjiaBHbiH MexaHH 3 M cexpeuHH ropMOHajibHwx 
HOflTHpOHHHOB. CoflepJKamHHCJI B KOJUIOHJie (J)OJUIHKyjIOB mHTOBHfl- 
HOH *ejie3bl HOflHCHHTe3HpOBaHHbIH THpeorJIo 6 yJIHH ABJIfleTCH BHeiqie- 
TOWHOH (JlOpMOH XpaHCHHH CHHTC3HpOBaHHbIX B acejIC 3 C THpeOHflHHX 
ropMOHOB. BhIXOfl ropMOHOB H3 (|)OJIJIHKyjIflpHOH nOJlOCTH B KpOBb Tpe- 
6 yeT nepBOHawajibnoro 3axBaTa kojuiohjihhx xanejib anHTejinajibHbi- 
MH KJieTKaMH (J)OJUIHKyjIOB, WTO H OCymeCTBJISieTCfl C nOMOIIIbK) HX nn- 
H0U,HT03a (3HHOIIHT03a). 3 tOT 3Hepr03aBHCHMHH npOIieCC ABJIfleTCH no 
HanpaBJieHHOCTH o 6 paTHHM 3K30UHT03y. 3HflOUHTHpOBaHHHe KaiUIH 
Kojuionaa, KaK yace ynoMHHajiocb, 3axBaThiBaiOTC5i b KJieTKax jih30co- 
MaMH. B npoiiecce nepeMemeHHsi KOJUionziajibHHx xanejib ot MeiuOpa- 
HH KJieTOK K JIH30C0M3M MOryT HrpaTb BaaCHyiO pojib MHKpO^JHJia- 
MeHTbl H OCo 6 eHHO MHKpOTpy 6 KH (HlOHCC H flp., 1973). B JIH30C0- 
Max, 3aXBaTHBIIIHX KOJUIOHflHHe KaiUIH ((J)ar0JIH3OCOMH), KaK yKa3H- 
Bajiocb, npoHcxoaHT npoTeojiH3 THpeorjio 6 yjiHHa c ocBofxwKaeHHeM 
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4>onnnKy;iHpHaH meTKa 


T3. T 4 , a TaKxe HMT h MMT 
(pnc. 31 ). CBo 6 oaHbie moatmpo- 

HHHM H M 0 flTHp 03 HHbI. 06/iafla- 
lomwe BbICOKOH JTHnOCjjHJIbHO- 
CTbio, MoryT DTHOCHTe/ibHo aer- 
ko flH(J)(|)yHflHpoBaTb cHanaaa 
wepe 3 MeM6paHbr (j)aroaH 30 C 0 M 
b xHflKyio wacTb u.MTonjia 3 Mbi, a 
orryaa wepe 3 naa 3 MaTHnecicyio 
MeM6paHy — b KpOBb. 

CeKpeuMH CTepowaHbix 
ropMOHOB. CTepoHaHbie ropMO- 
Hbl, CHHTC 3 HpOBaHHbIC B KJTCT- 
Kax COOTBCTCTByK)IJUHX 3 HaOK- 
pHHHbix *ceae 3 , coaepacaTCH b 
cocTaBe .iwnnaHbix xancjib pac- 
TBOpHMOH 4 aCTM U,HTOnaa 3 MbI B 
cBo 6 oaHOM BHae. B cnay bmco- 
koh awno(t>MabHOCTM CTepoH- 
aoB ohh MoryT OTHocnTeabHO 
cBo 6 oaHo aH(J)(J)yHaMpoBaTb ne- 
pe 3 naa 3 MaTwwecKHe MeMOpaHbi 
B KpOBb, He HaxanaHBaHCb B 
npoayuwpyiomHx HX xaeTKax. 
B aaHHOM caynae npouecc cex- 

peiJ.HH ropMOHOB, OMeBHaHO, 
CBOaHTCH B OCHOBHOM K HX aH(j)- 
cJ)y3HH H3 ropMOHnpoayuHpyio- 
mHX KaeTOK B KpOBb B COOTBCTCTBHH C rpaaHCHTOM TOpMOHaabHOH KOH- 
ueHTpaiiHH no o6e CTopoHbi KaeTowHon MCM6paHbi (MouiHMypa h ap., 
1968 ). OaHaxo hmciotch aaHHbie h 06 ynacTHH rpaHya h MHKpo(J)HaaMeH- 
tob b cexpeuHH cTepOHaoB (Hyccaopt}) h ap., 1978 ). 



Puc. 31. Cexpemifl TMpeoHanbix topmohob: 

Tf — HO/tHpOBaHHbIM TMpeor./io6y.iMH 




rJIABA 5 


nyrn PEryjiaiiHH oymciiMH 

3H/JO KPHHHbIX 3KEJIE3 

Ehochht£3 h ceicpeuHfl ropMOHOB, KaK h Bee KJieTOWHbie npouec- 
ch, peryjiHpyeMbi. Ojjhh h3 ypoBHeft hx peryjiauHH — BHyTpmcjie- 
tomhhh. Cnei;H(J)HwecKafl HanpaBJieHHocTb cnoHTaHHbix npoueccoB npo- 
flyKUHH ropMOHOB KOHTpOJIHpyeTCH reHCTHMCCKM H (J)£pM£HTaTHBHO. Kpo- 
Me Toro, ohh, xax h MHorne MHOrocTyneHwaTbic 6moxmmhwcckmc peaK- 
Uhh, b toh hjih hhoh CTeneHH caMoporyjrHpyiOTCfl no o6meMy npHHunny 
o6paTHOH CBS3H, corjiacHO KOTopoMy npeamecTByiomHe CTaann uenn 
peaKu,HH MoryT TopM03HTbca min ycmiHBaTbca (pexce) npoayKTaMH no- 
CJieayiomHx CTaann. HanpHMep, b npouecce cnHTe3a ctcpohjjhhx ropMO- 
HOB aHajIOrHWHblH 3(J)(|)£KT CnOCo6HbI OKa3blB3Tb b Kope HaflnOWeWHHKOB 
OWCHb BHCOKHe KOHU,eHTpaiJ,HM KOpTHKOCTfipOiWOB. yCHJIEHHaH CeKpeUHfl 
nenTH^Hbix ropMOHOB vum KarexojiaMHHOB mojkot KOHTpojiwpoBaTb hx 
6hOCHHT£ 3 H T.fl. 

BMecTe c tem BHyTpHKJieroHHaa peryjiauHJi h caMoperyjiauHa rop- 
MOHnpoayuHpyiomeH (JjyHKUHH kjiotok suaoKpHHHbix xce;ie3 HMeeT y3- 
KHe npe^ejibi h b coctohhhh o6ecneaHTb jmiiib OTHocHTejibHo Majrc>H3- 
MfiHJHOWHHCH 6a3ajIbHHH ypOBeHb HX fl£HT£.TbHOCTH. OH3HOJIOrHMeCKOe 
3HaH£HH£ 3THX pOryjIHUHH B KOJIHM£CTB£HHOM IUiaH£ OrpaHHMEHO. 

ri£pBOCT£n£HHaa pojlb B pfiryjiaUHH (JjyHKUHH 3HflOKpHHHhlX KJI£- 
TOK npHHaflJIfiXCHT M£JKKJI£TOHHbIM, CHCT£MHbIM MCX3HH3M3M KOHTpQJIH, 
CTaBHmHM (JjyHKUHOHajIbHyiO aKTHBHOCTb X£JI£3bI B 33BHCHM0CTb OT (JjH- 
3HOjiorHM£CKoro coctojihhs BC£ro opraHH3Ma. Mmehho chctcmhho pory- 
JIflTOpHW£ BJIH5IHH5I Ha (JjyHKUHOHajIbHyiO aKTHBHOCTb 3HflOKpHHHbIX >K£- 
ji£3 h o6ycjiOBjiHBaiOT rnaBHyio (JjH3HOJiorHW£CKyio pojib xc£jie3 — Ha- 
npaBJI£HHO£ npHB£fl£HH£ B COOTB£TCTBH£ ypOBHfl H COOTHOUI£HHfl o6m£H- 
Hbix npouoccoB c noTp£6HOCTHMH utvioro opraHH3Ma (IOaa£B, 1956, 
1960). Bhe chctemhoh p£ryjiauHH pa6oTa SHaoKpHHHbix >K£ji£3 Topser 

(JjH3HOJIOrHW£CKHH CMHCJI. HapyUJ£HH£ pfiryjIHTOpHHX npOU£CCOB MOJK£T 
npHB£CTH K TJiyOOKOH naTOJIOTHH (JjyHKUHH JK£JI£3, H, CJI£flOBaT£JIbHO, 
Bcoro opraHH3Ma b ucjiom. 

yCTaHOBJIEHO, MTO KaJKflafl 3HAOKpHHHaa (JjyHKUHa HM££T CBOK), £H 
npHcymyio h tocho CBH3aHHyio c heh CHCT£My bhouiheh poryjTHUHH, 
Cn£UH(J)HH£CKH Onp£U£JIHKJmyiO ypOBHH 6HOCHHT£3a H C£Kp£UHH COOTB£T- 
CTByKJIUHX ropMOHOB, a TaKJKE MOp(J)OJIOrHM£CKO£ COCTOHHHE TOpMOHnpO- 

flyunpyiomEro opraHa. 

P£ryjlSTOpHbI£ BJIHSIHHfl npH 3TOM MOryT 6bITb KaK CTHMyjIHpy- 
KJ1UHMH, TaK H T0pM03HlUHMH. OflHaKO M£JKKJI£TOWHH£ pfiryjIHTOpHbie 
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MexaHH3MU He TOJIbKO OKa3UBaiOT «np»MOe» ACHCTBHe Ha 3aBHCHMhie 
OT HHX 3H30KpHHHHe HpOUeCCM, HO H OMH HCnHTMBaiOT CO CTOpOHhl 
nocne^HHX oSparane xoopflHHHpyiomHe bjihahhh (xopMOsamee hah bo 3- 
6yxAaiomHe). Tskhm o6pa30M, xaxAaa 3i«0KpHHHas (JjyHKUHfl He TOAb- 
ko peryjiHpyeTCH, ho h caMoperyAHpyerca Ha BHemieTOHHOM, chctcm- 
hom, ypoBHe, BmiiowaeT cneiuiaAH3HpoBaHHyio coBoxyriHocTb He TOJib- 
KO npSMblX, HO H o6paTHblX KOHTpOJIHpyiOlUMX CBH3CH (M.M.SaBaflOB- 
CKHH, 1935). 

CHcreMHaa peryAapHa h caMoperyAapHa npoAyxuHH ropMOHOB 
xax BascHemnHH komhoh eiiT shaokphhhwx (JjyHKUHH onpefleAaeT Baxc- 
Hbie /via opraHH3Ma 6hophtmh — cnoHTaHHbie, cyTOMHbie (uHpicaAHbfe), 
ce30HHbie, nojiOBhie. IlpH HapymeHHax npoueccoB peryjiauHH B03HHKai0T 
AeCHHXpOHH3aUHH 3HAOKpHHHbIX (JjyHKHHH, HpHBOASJUMC K rjiy6oKOH 
naTOJiorHH opraHH3Ma. 


0M3MOJIOrMVECKME MEXAHM3MBI PErYJTXlfHH 

tfyyHKIjHH 3HffPKPMHHbIX 2KEJIE3 

M3BCCTHO HeCKOJIbKO <J)H3HOAOrHWeCKHX MexaHHSMOB CneUH(J)H«ie- 
CKOFO KOHTpOJIB 3HA0KpHHHblX xcejie3. K HHM OTHOCflTCBI HepBHblH, HCH- 
pOdHAOKpHHHHH, 3HA0KpHHHbIH, HedHAOKpHHHblH FyMOpaJIbHHH. 

HepBHas (HMnyjibCHO-MejiMaTOpHaM) peryjisinHs. IIpsMOH HepB- 
HMH KOHTpOJlb pa6oTbl 3HAOKpHHHbIX X<eAe3, 06eCHeHHBaCMbIH HHHep- 
BauHeu ceKperopHMx kjictok, — cxopee hckjiiomchh e H3 npaBima, hc- 
xejiH npaBHjio /via shaokphhhoh chctcmij. 3HawHTejibHoe kojihmcctbo 
H epBHbIX OKOHWaHHH, nOAXOflSHHjHX K 6oJIbIHHHCTBy 3HAOKpHHHMX Opra- 
hob, BCTynaeT b CHHannmecKHe koht 3 ktm He c hx cexpeTopHbiMH mie- 
TOWHblMH 3JICMCHTaMH, a C KpOBCHOCHblMH COCVAaMH, KOTOpbie oSlIAfeHO 
onmexaiOT ropMOHnpoflypHpyiomHe kactkh. B 3thx CAyaaax nepepeaxa 
HepBOB hah pa3ppaxccHHe hx nepH<))epHwecKoro KOHpa nepBHMHO H3- 
MCHaex b ochobhom KpoBOCHa6xeHHe aceae3, ho He hx (JiyHicpHio. CAe- 
AOBaTejibHo, HHHepBauHH raKHX opraHOB rjiaBHWM o6pa30M cocyflHcraa 
(BasoMOTopHaa), a He 4>yHKUHOHajibHaa (cexperopHaa). BMecre c tcm 
H 3BecrHbi OTaejibHbie, (|)H3HOAorHwecKH BaxcHbie caynaH npaMoi hcpb- 
HO-npoBOAHHKOBOH peryAaumi 3HflOKpHHHbix (JjyHKHHH, npimeM npa- 
Mbie He.pBHbie BAHaHHa b sthx caywaax HrpaiOT BaxHyio hah name onpe- 
AeAaiouiyio poAb b pa6oTe HHHepBHpyeMbix opraHOB. K pery ah py cmmm 
C nOMOIHblO WHCTO HepBHbIX, o6bmHbIX npOBOflHHKOBO-MeflHaTOpHHX Me- 
X3HH3MOB 2KeAC3aM OTHOCBTCB M03r0B0H CAOH Ha/jnOMeHHHKOB H ApyrHe 
ywaCTKH xpOMaC^t|)MHHOH TK3HH, HeHpOSHflOKpHHHhlC 30HU rHnOTcLia- 
Myca h 3nn(|)H3. 


5 - B. E. PoseH 
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Peeyjisinusi (pynKu,uu M03ioeoio cjmsi h adn on cun ukoo. BaxHeft- 
iuhh peryjiMTop (CTMMyjisnrop) 6HocMHTesa h ceicpeuHH xaTexojiaMMHOB b 
HaanoMeMHHKOBOH xsce/iese — cHMnaTHMecKHH OojibiuoH mpcbhwm nepe 
(He6oKcapOB, 1910) (pnc. 32). Eojibuioft mpcbhwm HCpB coctomt b ochob- 

hom m 3 nperaHrjiHOHapHux, MMe- 
jihhobmx bojiokoh, 6epymnx Hawa- 
JIO OT CHMnaTHMeCKHX ueHTpOB, 
pacnaioxceHHux b rpyuHow o6jia- 
CTM criHHHoro M03ra. Bctbm nep»a, 
noaxoasnuMe k HaanoMeMHMKaM, He 
npepbiBaiOTCsi b raHryinax h, cjieao- 
BaTeabHo, MejmaTopoM hx B036yjx- 
aeHHs b HaanoMeMHHKOBOH xcejie3e 
HBji5ieTC5) aueTMJixojiMH. riooiea- 
hhh BbiaejiseTca b cHHanTHMecicyio 
me Jib m 3 Be3Hxyji npecHHanTHMe- 


Puc. 32. HepBuau peryjumHs (JjyHK- 

uhh MoaroBoro cjioh HajHiOMCMHHKOB: 

/ — MOSrOBOM CJW)M HaJlIIOMCMHHKa 2 — BCTBb 
fianbiuoro iipeRHoro Hepaa, 3 — cojihcmhoc crvie- 
TeilMC, 4 — B&SOMOTOpHblM HCpB. 5 — KpOBCHOC- 
HbiM cocyq, ft — CMMnaTMMecKMM ramviMH. 7 — 
cnHNHOM03|10BOH CHMfiaTMMeCKHM UCHTp. 8 — 
peuenTMBHoe noJie: w — peTHKy/iapnaa $opMa- 
uMa, 10 — cm m naTHMCCKHe ueHTpta rMnoTanaMy- 
ca. II — Kopa fiojihuiHx nojiyuiapifH 

ckoh MeMOpaHbi b otbct Ha B036yxuieHHe, npHxojasmi.ee no HepBy, b33h- 
MOfleHCTByeT c hhkothhobumm xojiHHopeuenTopaMM m BU3biBaeT ycnjie- 
Hue cHHTeaa h cexpeuHH aflpeHajiMHa n HopaapeHajiHHa aceJiesoM (Tchch 
h ap., 1973). XpoMatJxJjHHHasi TKaHb — roMOJior CHMnaTHMeCKHX ranrjiH- 
eB h, no cymecTBy, (J)yHKUHOHajibHO aKBHBajieHTHa nocTraurjiHOHapHUM 
(6e3MHeJIHHOBbIM) CHMnaTHMeCKMM BOJIOKHaM H MX CHHancaM. OflHaKO 
ecjiH nocTraHrjiHOHapHue HepBHue BOJioKiia Bbraejunor b HHTpaMypajib- 
hux (BHyTpHopraHHbix) oKOHMaHHBx b KaMecTBe MeanaTopa npeHMyme- 
CTBeHHo HopaapeHajiHH, to M03roB0H cjioh HaanoHeHHHKOB BHaejiaer b 
xpoBb cifecb o6ohx xaTexojiaMHHOB o6mhho c npeoOjiaaaHHeM aapeHajiM 
Ha. B CBM3M C 3THM XpOMatJxJlHHHyiO TKaHb MOJKHO paCCMHTpWB3Tb KaK 

MoaH(})HKHpoBaHHoe nepHcJjepHqecKoe sbcho chm naTHMecxoH uepsHOM 
CHCTCMbi, ocyuxecTBjijnomee cBoe Bo.meiicTBHe ryMopajibHo. Mo 3 iy)boh 
cjioh HaanoHeMHHKOB h CMMnaTMMecKan HepeHas CHCTCMa iJiyHKUHOHMpy- 
IOT B TeCHOH B3aHMOCBB3M H npeflCTaBJIHIOT C 06 OH eflMHyiO CHCTeMy 

peryjiHUHH — cHMnaTo-aapeHajiOByio (KeHHOH,1928; Op6ejiH, 1928). 
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TaKHM o6pa30M, oamh m 3 rjiaBHbix cnoco6oB peryjissuMH npoayx- 
iv*h xaTexcviaMHHOB b HaztfiowewHHKax — HepBHO-pe(tuieKTopHUH Mexa- 
HH3M, 3(Jx|)eKTOpHOe 3BCHO KOTOpOrO npeflCTaBJieHO 6ojIbUIHM MpeBHhIM 
HepsoM. UeHTpajibHoe sbcho uaHHoif pe<|wiexTopHOH ayrw HaxoaHTCH b 
CHMnaTHMecKHX ueHTpax cnwiiHoro Mosra h, xpoMe Toro, b BereTaTHBHbix 
ueHTpax ninoTajiaMyca. Mmchho 3thm nyreM, Ha^HHaiomHMCsi c axcre- 
po- h HHxepopeuenxopoB „ ocymecraafleTCfl 6uctpuh pe^uieKTopHHH bh- 
6poc KaTexoaaMMHOB HaanowewHHxaMH b otbct Ha paajiHHHue BOsaewcT- 
bhb — 3MOu.HOHajibHoe BO30yjK^eHHe, 6ojieBMe CHinajibi, MumewHyio 
Harpy3xy, oxjiaacaeHHe, ranoxcHio, ranoTOHMio, rHnorviHxeMHio h t.u. 
Hapsay c cexpeuHeii cmm naTHuecx hc b/ihshhh 3HaHHTejibHO ycxopsiOT h 
CHHT63 xaTexaraaMHHOB. 

HepBHo-pe^jieKTopHasi peryjuiuHJi — Ba*H chlumh , ho He eawHCT- 
BeHHH# MexaHH3M KOHTpOJIfl pa 60 Tbl M03r0B0r0 CJIOSJ HaanOMeWHHKOB. 
MsMeneHHe ypoBH» cexpeTopHbix npoueccoB b meaese mojkct nponcxo- 
AHTb h b ycjioBHflx ee aeHepBauHH non bjihshhcm npsiMbix ryMopajibHbix 
BOaaeMCTBHH. K HMC/IV (})H3HOaOrHHeCKHX (])aKTOpOB, ryMOpaJIbHO CTHMy- 
jinpyioimix Bbi6poc xaTexojiaMHHOB ms HaanowewHHXOB, othochtcji rwno- 
r/iHxeMHB, rHno^HnoaunaeMHS, aeHCTBwe auerHiixojiHHa, HHcyjiHHa, 
KOpTHKOCrepOHUOB H flp. H,eftCTBHe aUeTHJIXOJIHHa yCU/IHBaeTCJI hhskhmh 

KOHueHTpauHBMH aapeHajiHHa. Bwecxe c tcm omh xaTexojiaMHHbi hhih- 

6npyiOT aKTHBHOCTb THp03HHntfp0KCHLna3bI H TeM CaMbIM T0PMO3BT co 6 - 
CTBCHHMi CHHTe3. 

BojibiiiHHCTBO ryMopajibHbix (JjaxTopoB BosaeficTByeT rjiaBHbiM 06- 
pa30M Ha ocBo6oxcaeHHe ropMOHOuaoB h3 cexperopHwx rpaHyji. Chh- 
Te3 jxe xaTexojiaMHHOB b ycaoBHsix aenepBauMH acejie3bi nocne bo 3- 
AeHCTBHsi CTHMyjiHpyiomHx cexpeimio ryMopajibHbix areHTOB pe3xo 3a- 
MezvieH. 

Peeyjumusi 0ynKu,uu HeupoandoKpunnux oOjiacmeu eunomcum- 
Myca. OnpeaejieHHbie ofviacTH nmoranaMyca cnyjxaT BaxHeHmHMH Hefl- 
posHAoxpHHHhiMH o6pa30BaHHHMH, npoayuHpyioiuHMH rpynny aneHorw- 
noc|)H30TponHHx P<D h HeifporHno4)H3apHMx ropMOHOB. B ranoraJiaMyce 
ocymecTBjisieTCB HaH 6 cuiee BaxcHas b 4>H3HoaonmecxoM imaHe cbxsb 
HepBHOH H 3HAOKPHHHOH CHCTCM. B nuioTajiaMHMecxHx o 6 pa 30 BaHHHx Ha 
ypoBHe oflHHX h Tex ace HeipOHOB npoucxoaHT rpaHccf)opMauH3i Hepewo- 
HMnyabCHoro b cneuH<J)Ht<ecKHH 3M£0 kphhhmh npouecc. Hsueurnuu 6m- 
ocHHTesa h cexpeuHH HewporopMOHOB, omcbhuho, — pesyiibrax ycmieHMS 
mm saryxaHM* b ropMOHnpoayuHpyiomMx xneTxax nmoranaMyca Heps- 
Horo B036yataeHMa, b mecthocth, non BJiHsiHHeM HMnyjibcoB, npHxoasi- 
HJHX X HHM OT flpyrHX MO3F0BHX HCMpOHOB (TappHc, 1955, CeHTaroTaH, 
1956-1965). 3 th soa 6 y agiaiomMe h TopM03simHe HMnyjibcu noaaiOTCsi x 
rHnoTaaaMHHecxHM ueurpaM no psmy acJxfrepeHTHbix npoBoaHHKOBbix 
nyxeH roaoBHoro Mosra, npoxoanmux b HHcxoaflmeM h BoexoaameM 



HanpaBjieHHiix, a Taxjxe BHyTpHnfnoTanaMHMecKH (pwc.33) Haiifxuib- 
iuhh HHTepec npeacraBJisiiOT, oneBHAHO, npsMbie a(}xt)epeHTHbie cb»3h. 
K npsiMfaiM HHcxoflsmiHM a(}xt)epeHTHbiM nyT«M, no-BHAHMOMy, othocht- 
ch: HeoKopTMKajibHo-rHnoTajiaMMMecKHe nyra; THnnoxaMno-rMnoTajia- 
MHMeCKHft TpaKT, COeAHHIIIOIUHH FWHnOXaMn (crapasi KOpa) B OCHOBHOM 
c MeAHOKayflaAbHUMH rHnoTajiaMMwecKHMH stgpa&*H, peryjiwpyiomH- 
mh rjiaBHbiM o6pa30M KopTHKOTponHyio cpyHKUHio rHno4>ii3a; mcah- 
anbHbiH nepejiHCMoaroBOH riywox, CB$i3HBaiomHH crapyio h uoeyio xopy 
c nepeAHHM h cpeaHHM otaca3mh ranora^aMyca; aMHraajio-nfnoTajiaMH- 
MecxHH TpaKT h stria terminalis, CBH3biBaiomHe mmMA a/iesMjiMbii? xoMn- 
jieKc noAKopKM 6oAbniHx noAyiuapHH c suspawH nepeAHero h cpeAHero 
OTfle/ios noaGyrpoBOH od^acm; TanaMo-ntnoTanaMHuecKHe nyra, cbh3m- 
BaiomHe ra6eHyjisipHyio o&iacrb rajiaMyca c ranorajiaMycoM. M 3 npxMbix 
bocxoabiuhx atJxJjepeHTHWx nyTCH, HenocpeacTBeHHo peryjiHpyioiUHx sh- 
AoxpHHHbie <})yHKUHH ninoTajiaMyca, Hawfo/ibiuee 3HaweHHe hmcct, no- 
BHAHMOMy, MaCCHBHblH Me3eHUe(J)aAO-rHnOTaJiaMMWeCKMH TpaKT, CBH3bI- 
BaiomHH nepeAHioio Macro cpeAHero M03ra h MeaemxesfsajibHyio peraxy- 
ASipHyiO (JxjpMaUMIO C HeHp03HAOKpHHHMMH o6/iaCT5lMH MeXyTOMHOrO 
M03ra. KpoMe Toro, BHyTpH caMoro ranoTajiaMyca ecTb MHoroiHCAeHHbie 
KOMHCcypaAbHue nyTH, o6ecnemiBaiouuie BHyTpHranorajsaMMMecxife 
B3aHMOAeHCTBHSl MCXAV paSHbIMH HeHp03HAOKpHHHMMH SIAPaMH H HMdO- 

mwe HCKAioMHTeAbHo BaxcHoe 3HaweHMe b pa6oTe 3 haokphhhoh chctcmh 
b uejioM. 


Pua 33. HepBHue cba3h 
ranoTajiaMHuecKHx uernpoB 
c ApyrHMH OTAejiaMH M03ra: 

/ — nyTb or peTmcynapHofi <J>op- 
msumm c-rao/ia, 2 — KOHcwMaa no- 
Jiocica (stria lerminalis), 3 — ntn- 
noKSMn, 4 — n«no4>M3, 5 — kht- 
poaMMm&no«]>ynuibHiiia nyTb, 6 — 
MCAMJL/lbHblft nepCAHC-M03T0B0H 

nynotc, 7 — ccnTo-rMnoTanaMHMC- 
ckmm nyn, 8 — ochowws «ucTb 
caosjt (fornix), Mayiuaa or ranno- 
xaMna, 9 — T&naMo-rHnoTajUMM- 
mcckhm TpaKT, 10 — caasH Heottop- 
tckcs c rMnoTaiuiMycoM, II — 
ofioHareJibHaa nyxoBMiia 


TaxHM o6pa30M, (JjyHxuHOHajibHasi axTHBHOCTb rHncrrajiaMMwe- 
CKHX HeHp03HAOXpHHHbIX KAeTOK MOXCT HCIIOCpCACTBeHHO KOHTpOAHpO- 
BaTbCSl pa3AHMHMMH OTACA3MH IDAOBHOPO M03Ta (HOB3JI H CTapaSl KOpa, 
noAxopxoBbie o6pa30BaHHsi, TajiaMyc, cpeAHMH M03r) c noMombio HepB- 
Hbix HMnyAbCOB, nocrynaiomHx no pa3AHUHUM a(}xf>epeHTHbiM nyTsiM. 
n P H 3tom pa6oTa xaxcAOM (f>yHKUHOHajibHOH rpynnu HeitpoHOB noA6yr- 
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POboh o&iacTM Moxer 6faiTb HenocpeflCTBCHHO csaaana c (JjyHKUHRMH 
Apyrwx rpynn, uto peaAH3yeTca aepe3 KOMHCcypajibHbie cbhsh BHyrpn 
rancyrajiaMyca. 

HapRAy c npflMUMH HepBHhlMH CBR3RMH rMHOTajia MMMCCKM C 
HeHpOdHAOKpHHHbie I^CHTpM HMCIOT pflA HenpflMbIX. 3 tH CBR3H OCy- 
mecTBARiOTCR rjiaBHMM o6pa30M wepe3 peTHKyjispHyio (JjopMaumo 
h nepeAHee cepoe BemecTBO cpeAHero M03ra. C hx noMombio <J>yHx- 
UHH rmioTajiaMyca Moryr KOHTpoAHpoBaTbca cBepxy hoboh xopoft 
6ojibmHX nojiymapMH, ^hm6hm£ckoh chctcmoh, TaAaMycoM, a chh- 
3y — cpeAHHM, npoAOJiroBaTUM h ciihhhum M03roM. YcTaHOB.fi cho, wto 
AeacJxJjepeHTauHS rwnoTajiaMHMecKHx ueHTpOB peaxo noASBAser hx 

({)yHK4HH. 

PeryARTopHbie bahahhh, nocTynaiomwe no HepBHo-npoBOAHHxo- 
bmm nyTHM k KjieTKaM ranoTaAaMyca, Moiyr peaAH30BaTbca c no- 
MOmblO paSAHHHUX MeAHaTOpHhlX CHCT6M. HeKpoMeAHaropw, peajIH3y 
K>m,He HepBHue bahrhhr Ha pa3AHMHbie rHnoTaAaMHaecxHe erpyxTy- 
pu, — HopaApeHajiHH, ao^mhh, cepoTOHHH, a Taxxe oxchtouhh, Ba- 
3onpeccHH h AsouiHfiepHH (HayMeHxo h ap,- 1975-1988; 6a6nweB h ap*, 
1980-1990). 

OnpeAejieHHe tomhoh AoxaAiisaipfM nyTeii h MexaHMSMOB HepBHo- 
ro KOHTPOAR 3HA0KPHHHUX (JjyHKUHH nfnOTaJiaMHMeCKHX IjeHTpOB MpC3~ 
BMM3HHO CJIOJKHO. Ohh HHTeHCHBHO MCCJICAyiOTCR C DOMOIAblO MHXpO- 
MOHaACKrpc^opesa, HMMyHotJj/iioopycueHTHoro MCTOAa, rHCTopaAHoay- 
TOrpa(|)HH H T.A. 

IlOMHMO BHemHHX BAHRHHH, OCymeCTBARCMhlX II©Cp£A£TB0M HepB- 
hhx nyTeii, cf)yHKUHH mnorajiaMHMecKMx swep caMoxoHTpoAnpyioTca 
ryMopajibHo CTHMyaaMH, nocrynaiomHMH ot shaokphhhhx xejie3, cex- 
peTopHaa axTHBHOCTb kotopwx aaBMCHT ot ranoTaAaMyca. 

Pezyjisupui 0ynKu,uu anu&uzuL Tm&KHM peryjiaTopoM MejiaTO- 
HHHnpOAVUHpyK)meM 4>yHKUHH 3HM(^H3a RBARIOTCH, nO-BHAHMOMy, BCT- 
bh BepxHero meiiHOro CHMnaTHaecxoro HepBa. IlpH yaacnm aApeHepm- 
wecxHX MexaHMSMOB HMnyAbChi, HAymHe no boaokhsm 3Toro HepBa, 
ycHAHBaiOT npeBpamemie cepoTOHHHa b MejiaroHHH, axTHBHpya okchhh- 
AOA-0-MeTHATpaHC(J)epa3Hyio peaximio. 

HeHpoaHAOxpHHHaa (ranorajaMMsecxas) pery ahijha 4>yHniHfi 
3HAOXpHHHbIX xeae3. P«A aHaTOMO-())H3HOAOrHMeCKHX AaHHblX n03- 
bojihji noCTyAHpoBaTb cJiyHKUHOHajibHyio saBHCHMOCTb nmo4)H3a ot ro- 
AOBHoro M03ra. Yxe caMa Tonorpa^na ranocfMsa, ero TecHMH aHa- 
TOMHHeCKHH XOHT3XT C FHnOTajiaMyCOM ASBajIH BeCKHe OCHOBaHHfl AAA 
3Toro npeAnoAoxeHHH. KpoMe Toro, 6ha HaxoruieH (xvibiuoH h pa3Ho- 
o6pa3HbIH 4)H3H0J10rHReCKHH MaTepHaA, ACMOHCTpHpyiOmHH OnpeACAa- 
loiqee BAHaHHe mo3fobhx CTpyxTyp Ha 4>yHKUHOHHpoBaHHe xax ca- 
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Moro nino())H3a, Tax h saBHCHMbix ot Hero nepwpepHMecKHx 3 hao- 
kphhhux xcejie3 (TappHC h up., 1937, 1948, 1952; 3 ckhh h np., 
1956; Ojiepxo, 1957). IlojiyMeHHMe aaHHbie hosbojihjih no^araTb, mto 

3 HAOKpHHHUe peaKUHH, CBSI3aHHMe C rano4>H30M, MOJKHO paCCMaTpH- 
BaTb xax pedJJiexc, ueHTpajibHaa uacrb KOToporo jioxajiH30BaHa b rn- 
noTajiaiuyce, a 3c|M|jeKT0pH0e sbcho ropMOHanbHOH npHpoaw. ripn 3tom 
cnoco6u rHnoTajiaMo-rHncx))H3apHOH nepeaawH Hexoropoe speMB nw- 
TajiHCb rpaKTOBaxb c tomxh speHna npsiMOH (J)y HKUMOHajibHOH (cex- 
peropHas) HHHepBauHH rHiicxfmaa, way mew ot HefipOHOB ranoTajia 
Myca. OflHaxo Taxasi rpaxTOBKa HaToaKHyaacb Ha cymecrBeHHyio Tpyfl- 
HOCTb. MopcfjarorHMecxHe MccjieaoBaHHa HHHepBauHH kjictok rwnocJjH- 
3a o6HapyxcHJiH, mto axcoHu rHnoTajiaMHMecxHX hchpohob npepuBa- 
iotcsi b odnacTH cpeuHHHoro B03BbiuiCHHSi (eminentia mediana) Hewpo- 
rnno<i>H3a. T.e. Ha rpaHHue rnnoTaJiaMyca h rnno^nsa, hjih npoHHxa- 
KTf b 3 aAHioio rHno<f)H3apHyio flo/uo. OflHaxo ohm He aocTHraiOT ne- 
peaHen h cpeuHCH flOJieH, b xoropux o6pa3yeTCH HaHfxwibiuee kojih 
hcctbo ropMOHOB (puc. 34). CuMnaTHuecxHe ate BOJioKHa bctbh Bepx- 
Hero uieHHoro raHrjiHs, HHuepBHpyiomHe aacHoranoc^Ha, oxaHUHBaiOTCsi 



Ha creHKax cocyaoB h Bbinoji- 
HfllOT TOJIbKO Ba30MOTOp- 

Hyio, ho He cexpeTopHyio 
4 >yHXUMK>. 


PUC- 34. Oco6eHHOCTH HHHepBa¬ 
uHH rano4>H3a: 

/ — HCHpOHW KpynHOKJKTOMMWX Wp 
ncpeoHero rttnoT&naMyca, 2 — Henpo- 
hm MCAKMUWTOMHhU Hflsp nepeaHero rn- 
nortMMqici, 3 — Hepmo-cocyAMCTbK 

KOMTMCTM • O&naCTM CpCAHHMOTO B03- 

muwetma nmotpttsa h ero JtuiHeH ao- 
jim, 4 — ncpBMiHaa ikiiumphm 

CCTfe CpeONMNOTO WMWrniHHM, 5 — 

cMMnaTMHccKMe Hcpmue m/mwa. 6 — 
cocynM iwprawfl. cpeancM m 3UHefi 
AaneB. 7 — ncpeoHss hoa » rwic>4>M3a, 

8 — cpcAHU amr rnno4>H3a, 0 — 3a- 
AHsm ams rNno<tm3a: tomkomm ofio3Ha- 
WH HefipoceicpeT IT — rt«no4>M3apHbiM 
ropMOM, Hr — HcftporopMOH (HCMpO- 

CCKpCT 1| 


KaxHM xce o 6 pa 30 M rnnorajiaMHMCCKHe ueHTpu Moryr bjihstb 
H a afleHonmo())H3? Oxasajiocb, mto munan sxejieaa hmcct oco6hift ran 
KpOBOCHa6xceHHH, OTjiHwaiomHH ee ot upyrnx 3 haokphhhux opra 
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hob (pHC. 35), aBOHHyio ceifa KanmuiapoB: owa B03HHKaer H3 bctbch 
B epxHHX rano(]>H3apHux apTepHH h pacnpeaejiMercM ® TKaHH cpcawHHoro 
B03BbimeHHsi, apyraa Cf6pa3yrrc« b aneHoranoc^Hse 3a cmct BemueHMM 
COCyflOB, OTBOflSHUHX KpOBb OT HepBOM CCTH. TaKHM 06pa30M, TKSMH 116“ 

peaHefi h cpeflHei rHncxJ)H3apHbix acvieH noayqaioT xpoBb, npomeamyio 
Mepe3 nepBHMHoe xanunjiapHoe pycjio cpeanHHoro B03BumeHHfl no chc- 
TCMe nopTajibHwx cocyaoe (rpwH, 1946; TappHC, 1948). IlpH ctom nop- 
TajibHwe cocyflw, CHa&xaioiKHe KpoBbio rano^Ha, 6epyT Haiaao or xa- 
nHAnnpHux KopsieH cocyaHcroii ceTH, jioicajiH30BaHHoft b mcctc cpeaoro- 

weHHfl OKOHMaHH# (xvibmoro 
KOJiHMecTBa axcoHOB ninoTa- 
aaMHMecxHx HepBHbix KJie- 
tok, rioaieaHHe o6pa3yior b 

CpeAHHHOM B03BbIIU6HHH 

oco6yio CHcreMy Hepuio-co- 

CyflHCTUX KOHTaKTOB, KOTO- 

pue He HMeiOT bbsomotopho- 
ro 3HaMCHM«. 


Puc. 35. KpoBocHa6*eHHe ni- 
n(xpH3a (no CeHTaroTaM h AP-. 
1965): 

/ — Kpxiui rNno4>M3apHM apreptta, 
2 — nepaMMHaa KmiuimpHH cm> cpe- 

AMHHoro B03MIUCHH9, i — nOfT MU M C 

cocyAU (khu), 4 — rropN«maa KsnMJi- 
Jiapttaa cm*. 5 — rMnofaiaapHaa mejib, 
6 — nepcAHM som, 7 — cpeAHM A<wia, 
8 — mm** Atuia, 9 — xaniuuiapHue 
neTJiM 3 *ahcA aoam, 10 — nimnana- 
Myc, II — cpcANMHoe BoaawuieHMe; 
CTpejNCSMM o6o3M»'KHO HanpaaStCHMe 
ABMxcHMa icpoBM; a caeTAux cocyaax — 
apTepManutaa upon, a tcmhux — ae- 


3th aaHHue hosbojisjih npeanoaaraTb, hto nmoraaaMyc cnoco- 
6eH peryjiHpoBaTb aaeHorHno(J)H3 c noMombio HeftporyMopoB, o6pa3yio- 
mHXCM B HepBHbIX KJICTKax H npHHOCHMUX B HfII<xf>M3 C KpOBblO no 
CHCT6M6 nopTajibHwx cocyaoB. Kasajiocb 6u, Han6oaee BepoHTHbiMH xaH- 
AMmaTaMH Ha Taxoro poaa ninoTajiaMHMecKHe HewporyMopbi mbjimiot- 
cm oduMHbie HenpoMeAHaTopu (HopaapeHaawH, auemaxojiHH h jjp.), bu- 
nejiMeMfaie oKOHwaHHMMH HepBHbix bojiokoh h TpaHcnopTHpyeMbie b nmo- 
<J)H3 c xpoBbio. OaHaxo 3 to npeanoaoxeHHe BnocneacTBHH He noaTBepan- 
aocb: oduHHbie MeanaTopu, xax npaBHao, He o6aaaaaH cnoco6HOcrbio 
cneuH(}>HHecKH peryanpoBaTb cexpeunio rnno^HsapHMx topmohob. 
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B 30-40-e it. E. h E.lllappepbi (1937, 1941) otkphjih cfjeBQMeH 
HeifpoceicpeuHH, npHcymnw puny xjrerox M03ra 6ecno3BOHoiHMx h no- 
3 bohomhi>ix xcMBOTHhix h, b MacTHocTM, HenponaM ranorajraMyca. Cym- 
HOCTb aaHHoro (JieHOMeHa cboahtch k o6pa30BatiHK> h cexpeuHH hckoto- 
Pumh HeApoHaMH oco6oh cy6craHUHH, H36npaTejibHO oxpauiHBaeMOH 
rHCTOXHMHMeCKH XpQMOBOXBaCUOBhIM rCMaTOKCHJIHHOM no FoMOpH C 

4>jiokcmhom hjim napajibflenuu^yKCHHOM. OGpaaywmaaca b nepnxapHOHe 
Tejia HepBHOH kjictkh oxpamHBaeMaa cy6craHUHa (HeftpocexpeT) «axan- 
jiMBaerca b UMTOiuia3MaTM m ecx h x rpaHyjiax, TpaHcnopTHpyeTca no HepB- 
HUM BOJIOKH3M X MCCTy HepBHO-COCyflHCTbIX KOHTaKTOB, Ffle c6paCbIBa- 
erca b xpoBb. 

ZlajibHeMuiMe HCCJieaoBaHHa noxasajin, mto HefipocexpeTopbie npo- 
ueccbi (o6pa30BaHHe m BbiqejieHHe oco6ux oxpauiHBaeMux npoayxTOB) 
3axoHOMepHo bhhbjihiotch b cynpaonTMMecxHx h napaBeHTpHxyjiapHbix 
aapax nepeflHero ranoTajiawyca, T.e. b ero xpynHoxjieTOMHbix a,qpax, h 
HM eiOT npaMoe OTHomeHne x cexpeuHH BaaonpeccHHa h oxcHTOUHHa hjim 
hx aHajioroB. ^oxasaHo, mto sth fopmohu o6pa3yiOTca b rHnoTajiaMHMec- 
xhx xjieTxax h, sxoaa b cocraB HCHpocexpeTa, TpaHcnopropyiOTca no 
axcoHaM BMecre c HeHjxx})H3HHaMM b saaHioio MacTb rwno^Hsa, aenoHH- 
pyiOTca TaM h 3aTeM MoryT cexpeTHpoBaTbca b o6iuyio (cHcreMHaa) 
UHpxyjiauHio (Ulappep, 1954; IlojieHOB, 1962, 1964). rHcroxHMHMecxHH 
h XHMHMecxHH aHajiH3bi HefiporyMopajibHbix ({jaxTopoB, peryjmpyiomHx 
cpyHKUHH aaeHorHno())H3a, noxa3ajiH, mto ohh He aBjiaiOTca hh Fomoph- 
nojiox(HTejibHMM HeifpocexpeTOM, hh HenporHno4)H3apHbiMH ropMOHaM h 
(B a3onpeccHH, okchtouhh hjih hx aHajioni). BMecre c TeM rHcrojiorHMe- 
cxwe h (})H3HOjioniMecKHe naHHue, nojiyueHHHe c noMoutbio crepeoTax- 
CHMeCKOH MHKp03JieXTp0AHQH 
TeXHHKH, yCTaHOBHJIH, MTO cpe- 


Puc. 36. JIoxajiH3aiiHfl nmoTajia- 
MHMecxHX mi carrarrajibHUH 
ruiaH (no IUpeufiepy, 1963): 

UITpMXOBUC JIMHHH OTflCJWKJT nepCAHMff </), 

cpcAHMff (//) m Oil) rnnoTajiaMyc; 

HA pa: / — cynpaoriTH<KCKoe, 2 — cynpa- 
XMasMSTMMCCKoc, 3 — napaBeHTpHKy/iapHoc. 
4 — nopcoMeAMaAbHoe, 3 — ■CHTpoMCAM- 
anbHoe, 6 — ranoTaMMmecKoe 3aAHee, 7 — 
nepHBCHTpHKyjisipHoc, 4 — cynpaMaMMM- 
jifipHoe, 9 — npcMaMMMJMpHoe, 10 — ry6e- 
poMaMMMAfipHoe, II — 6okoboc Ty6epaAb- 
Hoe, 12 — apKyaTHoe; CA — nepeAHM 
KOMMecypa, CC — mo3ojihctoc tc/io, CM — 
COCKOBMAHOe (MaMMMJIflpHOC) Tc.no, F — 

cboa (fornix), H — rM(Mx|>H3, MI — mcx- 
yTOHHas Macca, OCH — nepexpecT 3pnTe.m>- 
Horo TpaxTa, Sp — npo3pa>maa ncperopoAxa; 
TOMKaMM o6o3Ma>ieHM CT p yxTypbi. ocymecTB* 
JIBOIUHC 3KAOKpMHHyiO 4>yHKUMIO 
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flHHHoe B03BbimeHHe, ot KOToporo HaMMHaiOTCfl nopTajibHbie cocyabi aae- 
HorHncx))H3a, MoptJxxJjyHKUHOHajibHO cssisaHO He c KpynHOKJicrroMHw - 
MH (rOMOpH-nOJIOXHTeJIbHUMH), a MeAKOKAeTOMHbIMH (FoMOpH-OTpHUa- 
TeJIbHblMH) rHnOTajiaMH^eCKHMH SmpaMH. B OTJIHMHe OT KpynHOKJieTOM- 
hux smep nepe/jHero ranoTajiaMyca MejiKomieroMHMe smpa, cBsiaaHHHe c 
pe- ryjiHi^Hei aAeHorHnocfmaa, pacnoAoxeHbi b Meflwo6a3ajibHOH h OT^a- 
cth saflEHei ero yatrrax. K hhm othochtch napaBCHTpuKyyiapHNC, bchtpo- 
MCflHajibHHe, apxyaTHue smpa cpeAHero ranorajiaMyca, a Taxxe npe- 
MaMMHjinpHbie Hflpa ero 3aaHero oraejia (pwc. 36). Ot onpe^ejieHHux 
HeftpoHOB, pacnojio^ceHHux b sohc yxasaHHHx Me^KomieroMHux flaep, k 
cpeflHHHOMy B03BbimeHHio npoxoflHT rpynnu axcoHOB, KOTopue Bcryna- 
IOT B OC 06 bie K0HT3KTM C COCyflaMH nepBHMHOH KanHJUISipHOH ceTH. B 3TH 
cocyflhi c6pacMBaiOTCH rnno<t»f30TponHbie Pd> (cm. tji. 3), o6pasyiomHecs 

B MCJIKOKJieTOMHHX THnOTajiaMHMeCKHX SIApaX H SlB^SHOmHeCSl rjiaBHM- 
mh HeHporyMopa^bHbiMH peryjiHTopaMH (J)yHKUHH ausenorMno^Hsa. Cae- 
ayeT HanoMHHTb, mto k MHCJiy rHno<f)H30TponHbix (JjaKTopoB ranoTajia- 
Myca Hapsuty c nenTHAaMH othochtch h AoefraMHH, HHn^npyiomHH cex- 
penmo JITr, a Taxxce CTr. IIo-BHAHMOMy, uo^aMHH — He TOAbxo 
HewpoMeziHaTop, peryjiwpyiomHH (JjyHxpHH ranoTaAaMyca, ho h Pd> 
nooieaHero, peryjinpyiomHH c^vhkuhh raooc|}H3a. To ace, bhahmo, mgjx- 
ho cxa3aTb h o Hopa^peHajiHHe, yuacTsysomeM b xompoAe cexpeuHH 
AKTT. CTepeoTaxcHMecKHM mctoaom ycraHOBjieHa npuMepuasi AoxaAH- 
sauMs HenpoHOB, o6pa3yiomHx Hexoropbie Pd). Tax, TPd> o6pasyeTCfl b 
HepBHHx KJieTxax o6jiacTH, pacnoAOxeHHofi xayaajibHee napaBeHTpHxy- 
jiflpHbix aaep, KPd> — npeHMymecTBeHHo b o6AacTH npeMaMMHjispHhix h 
napaBeHTpHxyjisipHbix smep, jhojihScphh — b apxyaTHOH so«e (CeHTa- 
roTan h AP-, 1962; ByHbOH h AP-, 1982). CexpeuHH Juojm 6 epwH 2 tv ieTxa- 
mh apxyaTHOH 3ohh (tohhmcckofo neHTpa cexpeiuiH) xoHTpoAHpyeTca 
HepBHbiMH HMnyjibcaMH, nocrynaiomHMH b hhx no MexnuiOTajiaMH- 
MecxHM nyTHM mb npeormmecxoH o6jiacTH nepeAHero ranoTajiaMyca. 

npH 3TOM UHKJIHHeCKHH (XeHCKHH) HAH aUHKJIHMeCKHH (MyXCKOH) 
ran HMnyjibcauHH, hcxoashuhh m3 npeonTHHecxoH o6^acra, onpeaejiaer 
UHKJiHMecxHH hah ai^HKAH 1 !ecxHH xapaxTep cexpcuHH AiOAH6epHHa ap- 
xyaTHbiMH HeftpoHaMH (Ba6wMeB, 1969, 1981). IToxasaHo, mto ypoBeHb 
axTHBHocTH npeonTHMecxoH o6AacrH h ee xapaxTep onpeAeasiOTca Ha 
paHHHx aTanax omroreHesa achbothux xohucht pau hh TecTocrepoHa b 
opraHH3Me. 

OcHOBHOH H o6lAHH MCX3HH3M ACHTeAbHOCTH rHnOTaAaMHHeCKHX 
HenpoHOB — 3to TpaHC(}x)pMauHfl HepBHoro HMnyAbca b cneuHtJjHwecxHH 
3HAOxpHHHbiH npouecc, CBOAflmaaca x cwHTeay ropMOHa b t one HeftpoHa 
h c6pacbiBaHHio o6pasoBaBraeroca cexpeTa ms oxoHwaHHM axcoHa b xpoBb 
B OC06bIX o6AaCTHX HepBHO-COCyAHCTbIX KOHTaKTOB — HeftpOXeMaAbHblX 
o6pa30BaHHax (IIoAeHOB, 1968; AxMaeB, 1971-1974). BbiaBAsiOTca A»a 
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THna HenpoaH^oKpHHHfaix peaxuHH (cm. puc. 34). Oahh ms hhx CBaaaH 
c o6pa30BaHHeM h cexpeuneH P(D — rjiaBHMx peryaaropoB cexpemni 
ropMOHos aaeHorano4)H3a, apyroft — c o6pa30BaHHeM neiiporniKMf»n3ap“ 
hmx ropMOHOB. B ocpsoM cay»iae rHnoTanaMHMecKHe ropMOHM o6pa- 
3yK)Tcx b MejiKomieTOMHMx xnpax noa6yrpoBOH 06/iacTH, nocrynaiOT 
no axcOHaM hx HeftpOHOB b o&iacrb cpeaHHHoro B03BumeHHs (Heitpoxe- 
ManbHoe o6pa30BaHHe 1-ro THna), me MoryT HaxaiuiHBaTbcsi h jotajiee 
npoHMxaTb b cneuHajibHyio CHcreMy nopTaabHoft UHpicyjismHH aaeHora- 
no«J)H3a. riocrynax no kopotkhm nopraabHUM cocyaaw k xaeTxaM aaeno- 
rHno<t)H3a, P<P H36HpaTeabHo peryanpyioT hx (JjyHKiiHH. Bo btopom 
cayiiae c mm ropMOHU o6pa3yic>TC» b xpynHOxaeTOMHHx aapax nepeaHero 
nmcrraaaMyca, cnycxaiOTca no axcoHaM b 3aaHK>K> aoaio rano^waa (Heft- 
poxeMajibHOe o6pa30BaHHe 2-ro THna), rae aenoHHpyioTCJi, a OTTyaa 
MoryT nocrynaTb b cHCTeMHyio iiHpxyasmHio h aeftcTBOBaTb Ha nepHcJje- 
pHMecxHe opraHbi. 

Bwecro nocrcHHanTH*iecxoro aaeMema MbimeMHbix crpyxTyp co- 
cyaoB b HeiipoxeMajibHoft cncreMe KOHTaxTOB BbicrynaeT 6a3aabHas mcm~ 
6paHa nepHBacxyaflpHoro npoerpaHcma xanHaaapoB. Mepes nee ropMo- 
Hbi, BbiaejiBBinHecB H3 npecHHanTHwecxoH TepMHHaan, nocrynaiOT 
BHyTpb xanHajixpoB. IIoaroMy raxne HepBHO-cocyaHcroe o6pa30BaHHfl 
He Bbi3biBaioT B036yxcaeHHsi CTeHKH cocyaoB, a o6ycaoBaHBaiOT cexpeuHio 
HenporopMOHa b xpoBb. 

y HacexoMbix TnnHUHbie HeftpoxeMaabHbie opraHbi — xapan- 
aabHfaie Teaa (cm. pwc. 11), a y paxoo6pa3Hbix — oco6ue cnHycHbie 
jxeaeahi. 

3HaOKpHHHas peryasuiHS cboahtcs k HenocpeacrBeHHOMy bjimss- 
hhio oaHHx ropMOHOB Ha cHHTe3 h cexpeUHK) apyrax. FopMOHajibHyio 
peryjiauHK) 3HaoxpHHHbix cfjyHKipfH ocymecraajieT Hecxoabxo rpynn 
ropMOHOB. 

Pojvb zuno0u3apHbix eopMOHoa. Oco6yx> poab b ropMOHajibHOH 
peryasuHH mhothx aHaoxpHHHbix tfjyHKUHH HrpaeT nepeanaa aoaa ra- 
no4>H3a. B pa3JiHHHbix ee xaeTxax o6pa3yerca paa TponHbix ropMOHOB, 
ocHOBHoe 3HaieHHe Koropbix CBoaHTca x HanpaBaeHHoft cTHMyaaimn 
4)yHKUHfi H TpexJjHKH HCKOTOpHX nepHCjjepMMeCKHX 3HaOKpHHHbIX 3Ke- 
J1C3 (xopbi HaanOMeMHHKOB, ntHTOBHaHOH m&ie 3H, rOHaa). K TpOnHbIM 
ropMcmaM OTHocaTca AKTr, TTI\ Jir, fl>Cr h, BcpoaTHee Bcero, CTr. 
AKTF cneuHc}]HHecKH aiasMsaar paspacraHHe (rHneprpo^Hio h ranep- 
naa3HKJ> nynxoBoft sohm aapenaaoBoi xopbi h ycHaenue b ee xaeTxax 
citHTesa raiOKOKopTHKOHaoB; TTr — raaBHbin peryaarop MopcfxireHeaa 
(fcoaamcyaapHoro annapaTa norroBHaHoft xceae3bi, paaaiPiHbix craann 
CHHTeaa m cexpeuHH TnpeonaHhix ropMOHOB; JIF — ochobhoh cTHMy- 
aarop OByaauMH h o6pasoBaHMs xearoro Teaa b aHHHHxax, pocra hh- 
epcTHunajibHux KjieTox b ceMeHHHxax, CHHTeaa acrporeHOB, nporecTH- 
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hob h roHanajibHbix aHaporeHOB; cDCT BU3UBaeT ycKopeHHe pocra OBa- 
PHajIbMUX (JXVUIHKyjIOB, CeHCH 6 HJlM 3 HpyeT HX K flCMCTBHK) Jir, a Ti'KXCe 
aKTHBHpyeT cnepMaToreHe 3 ; CTr, aewcTBysi CTHMyjiHpyioiiiHM o6pa30M 
Ha cexpeunio neweHbio coMaTOMeanHOB, — rjiasnuM peryjiBTop jimhchho 
ro pocra opraHH 3 Ma h aHafojiHwecKHx npoueccoB (pwc. 37 ). 


r MnoTajiaMyc 


r»mo4»n 


riepM^iepHMecicMe 

iKC/ieibi 



KopTHKOCTepoHAbi (lo/ioaue THpeoHUHbie HPO I 

ropMOHbi ropMOHbi 


Puc. 37. rnnoTayiaMo-rHno(})H3apHMH Kourpo/ib (^vhkuhh nepmJxipimecKHx 
*e/ie3: 

CnyiOUlHMMM CTpCJIKaMH o 6 o 3 Ha>ieHa CTHMyffflUMfl, IlyHKTMpHMMM — TOPMOKCHHC 


BjiHflHHe TponHux ropMOHOB Ha KOHTpojiHpyeMue acejiesH BHyT- 
peHHew cexpeuKH HMeer onpeaeasnomHii aaa hx (JjyHKUHOHHposaHHSi 
H *rpo())HKH xapaKTep. riocae xHpyprHMecxoro yaaaeHH» rHncxJ>H3a 3a- 
BHCHMue ot Hero nepHfJjepHwecKMC acejiesbi noasepraiOTCfl rMnorpocbmi 
b hhx pesKo noaaBJiaiOTCsi npoueccu ropMOHaabHoro dHOCHHTesa, hx 
())yHKUHH TCpSlIOT CnOC 06 HOCTb H3MeHBTbCSI noa BJIHHKHCM pa3JIHMHUX 
B03aeHCTBH»i. BcaeacTBHe 3Toro noaaBasnoTcsi Taxace npoueccu, peryjiH- 
pyeMue cooTBeTCTByiouiHMH nepH(}>epHMecKHMH xeae3aMH. SaeicTpoaH- 
THwecKoe paspymeHHe cpeaHHHoro B03BuiueHHji HeHporHno<t>H3a hjih 
onpeaeaeHHux 30H rwnoTaaaMyca npuBoanr k aHaaorHMHUM, ho He- 
CKoabKo 6oaee cjiafio BupaxceHHUM nocaeacTBHsiM. 3to, omcbmuho, cbh- 
3aH0 c TeM, MTO TponHue (})yHKUHH rHncxJ)H3a HaxoaHTCJi noa Henocpea- 
ctbchhhm KOHTpojieM P<D, o6pa3K>uiHxcs b ranoTajiaMyce H CeKpeTHpy- 
ioiuhxcsi b cpesHHHOM B03biuieHHH. BBeaeHHe TponHux ropMOHOB rano- 
(J)H33KTOMHpOBaHHUM HBOTHbIM nOCTeneHHO BOCCXaiiaBJIHESCT CTpyKTy- 
Py M ^yHKUHio 3HBHCHMMX ot rHno<J)H3a 3Hj-jOKpHHHbix xceae3, a BBeae- 
HHe COOTBeTCTByjOUIHX PCD XHBOTHUM C paspyUieHHUM epeaHHHUM B03- 
BblUieHHeM, HO C HHTHKTHblM rHnO<f)H3QM BOCCTaHaBJlHBaCT KaK TpOnHUe 

(JjyHKUHH nocaeaHero, Tax h 4?vhkuhm nepH^epHMecKHx xeae3. 

ripHHJlTO rOBOpHTb He CTOabKO O rHI704>H3apH0H peryjlBUHH Haa- 
noMeMHHKOB, lUHTOBHaHOH *eae3bi, roHaa h T.a., cxoabxo o eaHHOH 



rHnoTajiaMO-rHncxJ)M3apHOH peryjisuHH, (J)y HKUMOHaJibHbix cncreMax rw- 
ncyrajiaMyc — rHncxf)H3 — cooTBeTCTByioiuMe n e p h (Jjep h m ec kh e scejiesu. 
H fleiiCTBHTejibHO, xaKiie CHCTeMbi, xax rnnoTajiaMO-rHncxf)H3apHO-Haa- 
noHCMHMKOBafl (cMCTeMa KP<D—AKTT — rmoKOKopTHKOHau), rnnoTa- 
/iaMO-rHno<J)H3apHO-TMpeoMjjHaa (chctcmo TP<D—TTr —T3, T4), rwno- 
TajiaMO-rHnot})H3apHO-roHaziajibHafl (CMCTeMa JIT/OCT—P<D—JIT h 
<DC r — nojiOBwe CTeponau), (JjyHKUHOHnpyioT xax eawHoe ueaoe. B hhx 
cymecTByioT He TOJibKo npaMbie, HHcxoauiune peryjiHpyiomHe cbm3h, 
ho h o6paTHbie, eocxoaaiUHe caMoperyiinpyioiuHe (puc. 38). 



Puc. 38. ripsiMbie h o6paTHbie cb»3h b (jDyHKHMOHa/ibubix CMCTeMax rmioTa/ia- 
Myc — rano(J)H3 — nepHtpepHqecKHe *e/ie3bi (no CcHTaroTaH h ap., 1965) 


IlpBMbie cbh3h naMMHajOTCM b rnno<i)H30TponHbix ofijiacTtix rnno- 
TanaMyca, KOTopwe nojiynaiOT no a4x})epeHTHbiM nyT»M M03ra BHeiu- 
HHe CMrHajibi k nycxy chctcmh. rHnoTaiiaMHwecKHH CTHMyji b cjjopMe 
onpeaejieHHoro pnjiM3MHr-(})aKTopa nepeaaeTCH b nepeaHKHO aojiio rHno- 
4>H3a. rae ycHJiHBaeT hjih ocna6ji«eT cexpeitHio cooTBeTCTByioiuero Tpon- 
Horo ropMOHa. floBbiuj HHue hjih CHHXceHHbie KOHu.eHTpau.HH nocaea- 
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Hero Mepe3 CHCTeMHyio nHpKynjmHio nocTynaiOT k peryjinpyeMOH hm 
nepHt|>epMMecKOM dhaokphhhoh xceAe3e h hsmchshot ee ceKpeTopHyio 
4>yHKUHIO. 

HaHHue ropMOHM Moryx OKasHBarb «iepe3 KpoBb o6paxHoe bah- 
»Hwe h Ha peryjiHpyioiHHe hx o6ji3Cth rwnoTajiaMyca, h Ha cootbctct- 
ByioiifHe TponHHe (J)y hkuhh rano<j)M3a OflHaKO rwnoTajiaMyc 6onee 
nyBCTBHTejieH, mcm rHnoc|)M3, k ropMOHaAbHbiM cwnia^aM, nocrynaio- 
utHM no HapyxHHM o6paTHbiM cb» 3 &m. BjiHAHHe nepH<J>epHMecKHx rop- 
MOHOB Ha rHnO<})H3 CBOflHTCfl He TOJlbKO K MOAyAHUHH eiD 6a3ajIbHOH 
4>yHKUHH, HO H K H3MeHeHHK> My BCTBHTeA bHOCTH rMfIQ<j)M3apHbIX KJie- 

tok k cneuH(}}HMecKHM cnniajiaM H3 rwnoTajiaMyca. BaxcHoe 3HaMeHHe 
b npoueccax caMoperyviBUHH hmciot Taxxce BHyTpeHHHe o6paTHbie cb»- 
3h, HAymne ot rwno<|)M3a k cooTBeTCTByioiunM ronoTajiaMHMecKHM 
ueHTpaM. 

TaKHM o6pa30M, ranoTanaMyc b pa36npaeMbix 4>yHKu,MOHajib- 
Hbix CHcreMax BHnojiHaeT ABOHHyio ponb: c oaho'h cropoHw, npnHHMa- 
eT CHinajiu, reHepnpyeMbie bhc cncTeMbi, h nocuAaer npaxasM no ahhhh 
np»MOH cbb3h k peiy/inpyeMbiM 3haokphhhhm xce;ie3aM, c apyroH — 
pearapyeT Ha cnmajibi, nocTynaiomHe HsnyTpH cHcreMw, ot perynwpye- 
Mbix xcene3 no npHHUnny oSpaxHOH cb«3h. 3th ABe (})yHKUHH B3awMO- 
AeiiCTByiOT MexcAy co6oii h HHTerpnpyiOTCJi. THnoTaJiaMyc moxcho ynoAO- 
6HTb «KOMnapaTopy», b kotopom CMeuiHBaioTcs napyxcHbie h BHyTpeHHHe 
CHmaAbi, conocTaBAaeTca ypoBeHb pa6oTbi chctcmm c norpef)H oct«mh 
opraHH3Ma. 

Ilo HanpaBjieHHOCTH (})H3HOJiorHMecKoro achctbhsi o6paTHbie cb»- 
3h MoryT 6uTb OTpnuaTejibHbiMH (AereHepaTHBHWMH) h noAOxcHTeAb- 
hmmh (pereHepaTHBHbiMH). IlepBbie caMOorpaHHMHBaiOT, caMOKOMneH- 
cnpyiOT pa6oTy chctcmw, BTOpue — ee caM03anycKai0T. Haw6ojiee iuh- 
poKoe 3HaMeHwe b <pwmGncmm aHajiHSHpyeMbix chctcm hmciot Me- 
xaHH3Mbi OTpnuaTenbHbix cBsisen. 06wmho npn yAaneHHH nepH(}>e- 
pnMecKOH xcene3bi, perynHpyeMOH rwno<i)H30M, hah 0CAa6neHHH ee 
(})yHKUHH ceKpeuHfl cooTBeTCTByioinero TponHoro ropMOHa B03pacraeT. 
Pi, Hao6opoT, BBeAeHHe ropMOHa nepncJiepMMeCKOM xKene3H hjih ycn- 
neHHe ee (JiyHKUHH npHBOAHT k topmoxcchhio ceKpeiiHH TponHoro rop¬ 
MOHa. Tax, BBeAeHHe th peocTaTHKOB (HanpnMep, MerHjiTHoypaunjia 
HAH Mepxa30AHAa), nOAaBABlOntHX CHHTC3 ropMOHOB mHTOBHAHOH X<e- 
Ae3u, BH3biBaeT ycHAeHHe ceicpeuHH TTT, a 3to, b cboio OMepeAb, 
o6yCAOBAHBaeT 306oreHHbIH 3(JxJ)eKT. ECAH xce XCHBOTHOe, KOTOpOMy BBO- 
abt THpeocraTHKH, npeABapHTCAbHo ni no<))H33KTOMH poBaTb hah pa3py- 
niHTb y Hero cpeAHHHoe B03BbiineHHe, to 3o6oreHHoro 3<tx|)eKTa He pa3- 
BHBaeTCH. B KBMeCTBe Apyroro npwMepa moxcho npHBecTH BHxapHyio 
rHnepTpo(J)Hio oahoid h3 HaAnoMCMHHKOB nocAe xHpyprHMecxoro yAa- 
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jieHHsi BToporo. TaKas onepauHn BH3biBacr 6biCTpoe naaeHHe coAepxca- 
hha KopTHKOCTeponaoB b KpoBH, mto ycMAHBaeT wepe3 rwnoTajiaMyc 
an. penoKoprMKOTponHy k> (JjyHKUHio rMncx})H3a h BMSbSBaer noBfaimemie 
KOHueHTpauHH AKTr b kpobahom pycjie; noBHiueHHe KOHueHTpauHH 
AKTT Bhi 3 biBaeT KOMneHcaropHyfo rHnepTpo4>Hio ocTaBiuerocs Haano- 
MewHMKa, o6ecnemiBaeT noBbiuieHHyio ero (Jjvhkuhio h tcm qmum bu- 
paBHHBaeT coAepxtaHHe KopTHKOCTeponaoB b kpobh. Hao6opor, aiwTejib- 
Hoe BBeaeHHe KoprwKOcrepoHAOB b oprami3M noaaBjuieT ceKpeunio 
AKTr h BCjieacTBHe aroro ceKpeunio auaoreHHwx nn iokoko prw koha- 

HUX POpMOHOB. 

06paTHafl CB»3b Moxcer 6brrb He TOJibKo OTpnuaTejibHOH, ho h 
nojiojKHTejibHOH. Tax, h acTporeHbi, m nporecTHHbi MoryT ycmiHBaTb npw 
oopeaoeHHbix ycjiOBHSix roHaaoTponHyio 4>yHKUHio inno<))H3a. Cthm>~ 
jiwpyiomee achctbhc noAOBbix topmohob Ha roHaaoTponHhie (JjyHkuHH 
nino(J)M3a HMeeT cymecTBeHHoe 3HaMeHwe b (J}H3HOJion4H nojioBbix uhk- 
jiob. BeHKepoM c coTp. (1976) noxa3aHo. mto roHauu ocymecrBJiJiiOT 
caMoperyjifluHio cbohx 4>yHKUHH h nocpeacTBOM oco6oro nenTHAHoro 
ropMOHa HHra0HHa., TopM03»mero cexpeunio <DCT. 

Hapsmy c npSMblMH H o 6 paTHbIMH CBB 3 BMH BHyTpH KaXAOH CHCTe- 
mu rwnoTajiaMyc — nino<))H 3 — nepMc^epimecKaa xce^ie 3 a ecrb h «none- 
peMHwe» CBH 3 H, o 6 ecnewHBaiomHe MexccHcreMHbie B 3 aHMoaeHCTBHB Ha 
pa 3 HblX ypOBHBX. 

TaKHM o6pa30M, Tpoimue ropMOHbi rnno<))H3a — BaxHeifiime ry- 
MopajibHbie KOMnoHeHTH b peryjiHTopHbix cwcTeMax ninoTajiaMyc — 
rwno<J)H3 — nepwcJjepHMecKHe xcejie3bi. OAHaxo TponHwe ropMOHw cno- 
co6hu uencTBOBaTb He mnbxo xax peryjiBTopu (JjyHKiifiH Apyrwx dhaok- 
pHHHbix xceAe3, ho h HenocpeACTBeHHO. HanpHMep. AKTr KaK rjiaBHbiM 
peryjiaTop CHHTe3a itiiokokopthkohaob bjihuct Ha MHorwe o6MeHHbie 
npoueccbi wepc3 xopy HaanoMeMHHKOB. BMecre c TeM oh Bbi3biBaeT h p«u 
3KCTpaaApeH2LnioBbix atfxJjexTOB. K hx MMCAy othochtcb jinnoAHTHMecKHM, 
MeAaHOUHTCTHMyAnpyiomMH h HexoTopbie APyrwe npsiMbie aiJxJjeKTbi. 
Pojib Taxoro poAa bahhhhh rnno<))H3apHbix ropMOHOB, bhahmo, BTopoc- 
TeneHHa. 

Pojib dpyeux eopMonoe. CpeAH Hernno4>M3apHbix ropMOHOB, He- 
nocpeACTBCHHO peryjiHpyioiuHX nepw(})epHMecKHe DHfloxpHHHhie xtejie3bi, 
mojkho Ha3BaTb aHrHOTeH3HHbi I, II h III, mioKarOH, HHcyjiHH, naHKpea- 
THMecKHH coMaTOCTaTHH h HexoTopue APyrwe. 

AHrHOTeH3HHU (OCo6eHHO aHTMOTeH3HHbl II H III) — Baxc- 
HenuiHe (J)H3HOjionmecKHe craMyAHTopbi CMHTeaa ajibAOcrepoHa b ko- 
pe HaAnoMeMHHKOB. Ilpn AAMTeAbHOM acmctbhh ohm MoryT Bbi3MBaTb 
Taxxce rHnepiuia3Hio Kjiy6owxoBOM 30 hbi aApeHajioBou xopu (Hdbhc, 
1961, 1975). noBbimeHHe KOHueHTpauHH aHrHOTCH3HHOB B KPOBH — 
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cjieflCTBHe ycMJieHHOH ceKpeuMM <f>epMeHTa pemiHa noMemiMM lOKcra- 
moMepyjisipHbiM annapaTOM, kotopmh cnoco6cTByeT o6pa30BaHHio rop- 
mohob H3 HeaKTHBHoro 6cji Ka-npezwie cr b e h hm k a. CeKpeuHB ace pemma 
pery^MpyeTca o6i>eMOM uHpKyjuipyioiueH kpobh, CTeneHbio pacraace- 
hh» acjxfjepeHTHwx aprepHH miy6oMKOBoro annapaTa He(J)pOHa h coot- 
HOIUCHHeM HOHOB Na + H K + B KpOBH (pHC. 39). CHHXCCHHe KpOBSiHOrO 
aaeiieHMSi, pacTsxceHwe apTepnn, a Taxace nammxe othoiuchms? Na + /K + 
yciuiMBaioT ceKpeuHio pemma. IlocKOJibKy caw ajibaocTepon, ceKpeuwai 
KOTOporo KOHTpojmpyeTCB pchhhom h aHrnoTeH3HHaMM, peryjiHpyeT co- 
OTHOUieHHe HOHOB Na + H K + B KPOBH, yBCJIHMHBaeT O&beM HMpKyjIHpy- 
fomen acHiiKOCTM h ypoBeHb apTepwajibHoro flaBjieHHH, ropMOwa/ibHyio 
CHCTeMy aHHiOTeH3HHbi II h III — aJibaocrepoH mojkho paccMaTpHBaTb 
Kax eaHHyio CHCTeMy peryjiauHH h caMopeiynattHH cojieBoro 6aJiaHca 
h KpoBAHoro aaBjiewMa (H3BHC, 1961; fpocc, 1964; KonnaxoB h ap.. 


riaAeHHe xpoBSHoro sas/ieKHn; 

-Na++K + V 



Puc. 39. Pery/iHumi h caMOpery/iauM ropMOHatribHOH CHCTeMbi pemm — 
aHraoTeH3HH — ajibaocrepoH (no n. K/ierry, A.. lOierr, c H3MeHeHHMMH, 
1971) 
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1974). THnepceKpeuMfl anbuocrepOHa npHBoanT k noaaBjieHHio cexpeiuiH 
peHHHa, yMeHbUieHHIO KOHU£HTpaU|.HH aHTMOTCHSHHOB II H III B Kpo- 
bh h Hop.MajiH 3 au.HH cexpeuHH ajibaocrepoHa. CHH^ceHHe ;ne ceKpeuHH 
ajibflocTepoHa fiphboamt k yMCHbuiemiK) cooTHomeHHa Na + /K + b kpobh, 
CHHXaeT oftbCM UHpKyjlHpyiOmeH KpOBH, MTO, B CBOtO owepeflb. T0PM03HT 
ycHjieHHyio ceKpeumo peHHHa h oopasoBaHne aHrHOTeH3HHa. B pe 3 yjib- 
TaTe CflBHr b chctcmc KOMneHcnpyeTca. Mohh Na + h K + MoryT npa- 
mo ^eifCTBOBaTb Ha Kopy HaanoMCMHHKOB, a aHrHOTCH3 hh II — Ha KpoBe- 
HOCHbie COCyflbl. BbI3HBaa Ba30npeCC0pHHH 3(JxJ)eKT. KpOMe Toro, yCHJIH- 
BaTb CCKpeUMK) aJlbAOCTepOHa MOJKCT CepOTOHHH, a T0pM03HTb — acxt)a- 
MHH. AHrHOTeH3HHbI II H III MOryT no MexaHH 3 MV nOJIOJKHTe/IbHOH 
o6paTHOH CBH3H CTHMyjIHpOBaTb npOAyKUHIO aHrHOTCH3HHOreHa H Ba30n- 
peccHHa. 

rjiiOKaroH — ropMOH a-KjieTOK noaxcejiyaowHoii xcejiesbi h kh- 
uieMHHKa Hapaay c bjihbhhcm Ha yrjieBOAHbiii m jiunnaHUH o6mchh b ne- 
pw(J)epHMecKHX TKaHBx MOxceT OKa3biBaTb npsiMoe CTHMyjmpyiomee nevi- 
ctbhc Ha )S-KJieTKH naHKpeaca. bh pa6aTHBaiom hc HHcyjiHH. HHcyjiHH 
Bbi3biBaeT rHnorviHKCMHio, a rjiiOKaroH — nineprjiHKeMHK). ysejiHMHBaa 
OflHOBpeMCHHO H CeKpeUHIO HHCyjIHHa, KOTOpwii, B CBOK) OWepeflb, CHHXCa- 
eT KOHueHTpauHio r/noK03bi b kpobh. 3to oahh m 3 nyTeti caMopcryjiauHH 
ypoBHH rjnoK03bi b KpoBM. OweBMflHO, no TOMy ace ripHHUHny ocymecTB- 
jiaeTca ropMOHajibHO o6ycjiOBjieHHaa caMoperyiisnina coaepxaHHsi *wp- 
HblX KHCJIOT B KpOBH, T3K KaK ITIIOKarOH yCHJIHB3CT JIHnOJIH3, a HHCy- 
J 1 HH — JIHnOCHHTe3. 

MHcyjiHH, bhahmo, He ofviaaaeT cnoco6HOCTbio HenocpeacrBeH- 
ho acHCTBOBarb Ha a-KjieTKH ocTpoBKOBoro annapaTa nofl*ejiyaowHOH 
xejie3bi h npHMO peryjiHpoBaTb ceKpeuHio rvnoKaroHa. 3tot 3<Jxt)eKT 
ocymecTB/iaeTca nyTeM H3MeHeHMH coaepxcaHHa rvnoK03bi hjih xcwp- 
Hbix khcjiot b KpoBH. MHcyjiHH HenocpeacTBeHHO KOHTpoJinpyeT cexpe- 
hhio KaTexojiaMHHOB HaanoMewHHKaMH h CTT rnno<J)M30M. IlocKOjibKy 
aapcHajiHH h CTT oxasbiBaioT rnneprjiHKeMHMecKoe h rnnepjiHnoaitHae- 
MHwecKoe aencTBHe, a HHcyjiHH BM3biBaeT npoTHBonojioxcHue 3<JxJ)eK- 
tw, BjiHBHHe nocjieaHero Ha cexpennio aapeHaiiHHa h CTr moxcho ou.e- 
HHBaTb xax eme oahh nyTb caMoperyjiauHH o6MeHa yrjieBoaoB h xch- 
poB. BMecre c TeM HHcyjiHH h CTr ycnjiHBaiOT chhtc3 6ejiKa b paae Txa- 
HCH. B CBB3H C 3THM CTHMyjlfllXHIO HHCyJIHHOM CeKpCHHH CTF MOJKHO 
paccMaTpHBaTb h xax CBoeo6pa3HOc ycnjieHHe HHcyjiHHOBoro aHa6ojiH- 
MecKoro 3(J)(J)eKTa, xax oco6hh MexaHH3M noaoxHTCJibHOH o6paTHofi 

CB&3H. 

COMaTOCT3THH — (naHHHrn6HH) CHJlbHMH HHrn6HTop cexpe- 
u.hh rjiiOKaroHa, HHcyjiHHa, npoayKUHH CTr h hckotopwx apyrnx rop- 
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MOHOB rHnO(})H3a. B TO ace BpeMH POpMOHbi «3HTepHHOBOH CHCTeMbi» 
CTMMyjiHpyioT (JwHKiutfO ocTpoBKOBoro annapaTa. 

T3 H rjlIOKOKOpTHKOHUbi — KOOnepaTHBHbie CTHMyjlBTO- 
pw CHHxeaa h cexpeuHH CTT b coMaTOTpocJjax aaeHornno^Msa h hhiti- 
6htopm npoayxuHH JITr aaKTOTpocfjaMH. T3, KpoMe Toro, topmo3ht 
CHHT es AKTr b mno<))H 3 e (Baxcrep, 1980). 3 crporeHhi, raioKoxopTHKo- 
Hflw h T 3 — HHayKTopw npoayxuHH aHTHOTeH 3 HHoreHa ne^eHbio (Po 3 eH 
nap., 1983, 1991; XaxeHTaab, 1988). 

B CHcreMy mhcto ropMOHaabHwx B 3 aHMoaeiicTBHH. xax npaBH.no, 
BKjiHHHBaiOTC« HeropMOHaabHwe ryMopajibHwe MexaH h3mh perya»UHH 
SHflOKpHHHHX ({tyHKUHH. 

fiedHAOKpiiHHasi ryMOpajibHaa peryanuwi. HexoTopwe HeropMO- 
HajibHbie MeTa6ojiHTU, npHo6peTaa b dbojhoumm cnrHaabHyK) cfryHKUHK), 
MoryT oxasbiBaTb ryMopaabHbiM nyTeM HenocpeacTBeHHoe peryanpyio- 
mee aeiicTBHe Ha 3 HaoxpHHHbie xeae 3 bi. 3tot cnoco6 peryaauHH b psme 
cayqaeB hbjihctch caMoperya»UHeH 3 HaoxpHHHoii (JjyHKUHH, Tax xax He- 
ropMOHaabHbie coeaHHeHHsi CHrHaaH 3 HpyioT 06 ypoBHe oOmchhux npo- 
ueccoB, KOHTpojiHpyeMbix ropMOHaMH aaHHoii xcejie 3 U. MHaMe roBopa. 
3 TOT M£XaHM 3 M MOJKCT 6bITb COnpflJKCH C o6paTHblM BJlHfiHHt'M o6m£HHHX 

npoueccoB Ha 6hochhtc3 h cexpeunio peryaHpyioiUHx hx popmohob. Tax, 
rjuoxoaa, cneiui(J)HMecKH aeiicrBya Ha 3HaoxpHHHbie xaeTxn Mepe3 raio- 
xopenenTopbi, hsmchhct hhtchch BH0€?b npoayxuHH HHcyjiHHa h rjiioxa- 
poHa ocTpoBKOBbiM annapaTOM noaxceayaowHOH xceaesw, aapeHaanHa — 
xpoMa(Jxj)HHHOH TxaHbio, CTr h AKTr — aaeHornno(J)H30M. B cboio 
OMepeai*. HHcyaHH, raioxaroH, aapenaanH. CTT h AKTr — BaxHhie 
ropMOHaabHbie peryaaTopw yraeBoaHoro o6MeHa h, b uacTHOCTH, ypoBHsi 
ranxeMHH. Ana.ionmHbiM o6pa30M Ha Te xce xceae3bi aeiicTByiOT cbo6ob- 
Hbie acnpHbie xhoiotu. Cexpeuna HHcyaHHa h CTT. peryanpyioiUHx 

6 ejIKOBbIH o 6 MeH, 3 aBHCHT OT XOHU.CHTpaU.MM B KpOBH aMMHOKHCJTOT, aeH- 
CTByiomHx wepe 3 aMHHopeuenTopw. YpoBCHb cexpeuMM napaTropMOHa 
OKOaOIUHTOBHaHMMH XCCJlC 3 aMM H KaJlbUHTOHHHa yBbTHMoOpOHXHajlbHbl- 
mh KJieTxaMH, xoHTpoaupyiomHx xa/ibUMCBHM o6mch, HenocpeacTBeHHO 
peryanpyeTca xoHu.eHTpau.Heii Ca 2+ b xpoBH, a HHTeHCHBHOCTb CHHTe 3 a 
aabaocrepOHa xopoii HaanouewHHXOB, BjiHsuoiuero Ha o6mch Na + h K + , — 
coaepxcaHHCM 3thx hohob b xpoBH. Cexpeuna 3 aaHeii aoaeii mno 4 )H 3 a 
AHr, peryanpyiomero bobhmh o6mch, 33bmcht ot eeaHMHHbi ocmothmc- 
cxoro aaBaeHHH xpoBH. 

ryMop^bHbie areHTbi MoryT aeiicTBOBaTb He Toabxo npsiMO Ha 
xaeTKH, KOTOpwe HenocpeacTBeHHO KOHTpoanpyioT hx ypoBeHb b xpoBH. 
Hx BaHBHHe MOxceT 6wTb onocpeaoBaHHbiM wepe 3 apyrnc OHaoxpMHHHe 
xceae3bi (HanpnMep, aeiicTBHe hohob Na + h K + Ha aapcHaaoByio xopy 
uepe3 cexpeunio peHHua noMxaMH) nan U.HC (HanpnMep, aeiicTBHe 
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ocmothM ecKoro aaBJieHMH Ha ceKpeuHio Aiir mno<i)H30M wepes ocMope- 

UenTOpU KpOBCHOCHblX COCyflOB). 

Kax npH npflMOM, Tax h npw onocpe^oeaHHOM jdichctbhh ryMO- 
pajibHbie «J)aKTopbi bjihhiot Ha atmoKpHHHbie 4 >vhkhhh no npHHuwny orpu- 
uaTejibHOH o6paTHOH cbh3h (pnc. 40). n P n 3tom peryjiHpyioiiufH MeraOoaHT 
mojkot aeftcTBOBaTb xax CTHMyjiflTop cjjyHKUMM acejieabi, ecjin ix>pmoh 3toh 
menesM cHnxaer KOHueHTpauHio aaHHono Mera6ojiHTa b kpobh. TaxoBbi 
B3aHMOACHCTBHH, HanpHMep, B CMCTCMaX I71I0K03a — HHCyJIHH, aMHHOKHC- 
JIOTbl — HHCyJIHH, aMHHOKHCJIOTbJ — C1T. Ca 2+ — KajIbUHTOHHH, K + — 
ajibAbcrepoH. OanaKO peryawpyiomHH MeTa6ojiMT mo^kct aencTBOBaTb a Kax 
HHFMDHTOp (JjyHKUHH Xejie3bl, eCJIH ee ropMOH yBCJIMMM BaeT KOHueHTpauHio 
AaHHoro MexaGojiHra b kpobh. IlpHMepaMH TaKoro poaa BsaHMoaeHCTBHM 
MoryT cjiyxcHTb chctcmw nmiOKoaa — nniOKarOH, Ca 2+ — napaTropMOH, 
Na + — ajibAOcrepoH, Boaa — Basonpeccwn 

TaKHM o6pa30M, CTHMyjismna acejie3 mojkct o6ycjioBJ!HBaxbCfl 
H36faiTKOM ryMopajibHoro areHTa hah ero aec|)HUHTOM, npHMCM oahh h 



Puc. 40. PaariHMHbie 4>opMbi MerafkviHTHOH <M) caMoperyjnmmi npoayKUHH 

IOPMOHOB (D. 

/ — BapMSHT. KOTOa CeKpeUHH r CTMMyJIMpyCTC9 nORbiUieHMeM KDHUeHTpaiilfM M: // — TO xe IIpH 
CHMxeHMH KOHueHTpauMM M: CTpe/iKaMM. HanpaaneiiHUMH Beepx. ofiojicmeHo ynciiiHicHMe KonuenTpanMM 
cneuHc})H'iecKoro MeTafioaMTa l+M). bhm:i — ero cHHxemie (—M). ciwoimhmmm jimhmhmh — Mcxcmiias 
cTHMyasmim, npepbiBMCTMMM — McxoaHoe TopMoxeHMe 
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tot xe areHT moxct OKa3biBaTb Kaic OAHHaxoBbie, Tax h npoTHBonoAOx- 
Hue no HanpaBjieHHocTH bahbhhh Ha pa3AHMHbie xeAe3bi. 

PaccMOTpeHHue MexaHH3Mbi caMoperyjiauHH 3haokphhhhx npo- 
ueccoB npeacraBJiaiOT oamh m 3 BaxHeftiunx cnoco6oB nozwepxcaHHs Me- 
TafxuiHHecKoro roMeoerasa. B ueAOM opraHH3Me ohm MoryT coneTaTbca c 
apyrHMH MCxaHH3MaMH peryjiauHH shaokphhhhx xejie3, a Taicxe 6biTb 
CBa3yiOmHM 3BeHOM Mexay pa3AHMHbIMH 3HQOKpHHHbIMH (JjyHKUHHMH. 
Haji pa^a xejie3, TaKHX, xax a- h fi- kjictkh ocrpoBKOBoro annapaTa 
noaxejiyaoHHOH xeAe3bi, oKOAomHTOBHAHue xcejie3u h yjibTHMo6paHXH- 
ajibHbie kjictkh, ryMopaabHaa peryjiauna HeropMOHajibHU mh areHTaMH 
no npHHimny caMOHacTpoiiKH HMeeT nepBocreneHHoe cf)H3HOJiorHwecKoe 
3HaMeHHe. 

B MeXKJieTOMHOM (})H3HOJIOrHqeCKOM KOHTpO^e (JtyHKUHH 3H- 
flOKpHHHbix xeae3 cymecTBCHHyio poab MoryT wrpaTb HeropMOHaAb- 
Hhie 4>aKTopbi apyroro rana, He CBa3aHHbie c npoueccaMH caMopery- 
jiauHH (JjyHKUHH xeAe3. K t3khm areHTaM moxho othccth fir, poc- 
TOBbie cJ)aKTophi h HOHbi Ca 2+ , CAyxaiune cBoeo6pa3HbiMH TKaHeBM- 
MH nOCpeAHHKaMH ropMOHajlbHMX 3(JxJ)eKTOB (cm. 171. 8). Tax, nr H 
(|)aKTOpfaI pOCTa non BAHHHHCM COOTBeTCTByiOmHX TponHbIX ropMOHOB 
rHno4)H3a MoryT ycHjieHHo chhtc3h poBaTbca b KjieTxax dihtobhahoh 
xejie3bi, Kopu HaanoMeMHHKOB, roHaa. B pe3yAbTaTe aaHHbie rwcTO- 
ropMOHbi ayTO- h napaxpHHHbiM cnoco6oM o6ycjiOB/iHBa»OT yciuieHHe h 
H ppaAHau.Hio 3(J)(J)eKTOB TponHbix ropMOHOB Ha nepw(})epnMecKHe xejie- 
3U. npH 3T0M nr OKa3biBaiOT B OCHOBHOM npBMbie (JjyHKUHOHaAb- 
Hbie bahahha, a (J)aKTopbi pocra — Mop4>oreHeTHMecKHe (KbioeA, 1976; 
OraHceA h ap., 1989). B cboio onepeAb Ca 2+ moxct CTHMyjiHpoBaTb 
npoAyxuHio MHorax ropMOHOB, He HMeiomHX OTHOiueHHa k xajibUHe- 
BOMy o6MeHy. Taxwe CTHMyjiHpyiomHe cexpeunio ac^eKTM Ca 2+ bo 
mhotom CBM33HH c o6dihm bahhhhcm Ca 2+ Ha AHHaMHKy ceKpeTop- 
Hbix rpaHyji b ropMOHnpoAy uh py joiuhx K/ieTKax (PaCMycceH, 1970). 
KpoMe Toro, noxa3aHbi peryAsrropHbie bambhhsi 3thx hohob h Ha npo- 
ueccbi CHHTesa topmohob, b MacTHOCTH cTepoHAHbix (Haep, MnnaHH, 
1976; Baxcrep h Ap., 1981). HeKOTopwe PO, TponHbie ropMOHH, aHrn- 

OTCH3HHH H HeftpOMeAHaTOpbl, B3aHMOAeHCTBy» C rma3MaTHMeCKHMH 
MeM6paHaMH xeAe3HCTbix KAeTOK-MHiiieHeH, yBejiHMHBaiOT npQHHuae- 
MOCTb MeM6paH k BHexAeTOMHOMy Ca 2+ hah ocboSoxachhc ero H3 BHyT- 
pHKAeTOMHWx Aeno. FIoBbimeHHe b KAeTxax KOHi;eHTpau.HH cbo6oahoix) 
Ca 2+ , o6ycAOBAeHHoe peryAHpyiomHMH ropMOHaMH hah MeAnaTopa- 
mh, onocpeAyex hx 344>eKTbi b peryAHpyeMbix ohaokphhhhx xeAe3ax 
(cm. ta. 8). 

TaKHM o6pa30M, KaK hohu Ca 2+ , TaK h nr, bhahmo. He TOAb- 
ko, a MOxeT 6biTb, h He CTOAbKO peryAHpyiOT pa6ory 3 haokphhhmx 
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*ejie3, CKOJlbKO BKJIIOMaiOTC» ropMOHaMH HJIM 
MeflnaTopaMH b peajiHaauwio cBoero :xJxt)eKTa 
Ha aimoKpHHHbie xejie3bi (pwc. 41). 

Cpeaw HeropMOHajibHux (J)aKTopoB 

CTHMyjlBUHH aeflTeJIbHOCTH 3HHOKpHHHblX 
*ejie3 HHTepecHH oco6bie BemecTBa, cne- 
UH(J»meCKH H3MeHflK)lllHe (JtyHKUHIO acejie3 
maBHbiM o6pa30 M b naTOJiorHMecKHX yc- 
JIOBHHX. TaKHM COeflHHeHHeM ABJiaeTCB, B 
MaCTHOCTH, AJIHTCJIbHO fleHCTByiOIUHH TH- 

peoHUHbiii cTHMyjuiTop — LATS (long ac- 


Puc. 41. Peryaapyiomee BJiRSHHe npocTarnanffH- 
hob (/) h Ca 2+ (JD Ha npoayKiuuo ropMOHOB 
3 HAOKpHHHbIttH KJieTKaMH: 

r — ceKpcTHpyeMbiB ropMOH, TIT — npocrannaHRMHM, C — 
CTMMyjl, Ca a — AcnOHHpOMHHbiB K&lbUHfi 


ting thyroid stimulator). 3 tot cJjaxTop h ero aHanora noHBjiaiOTCs 
b kpobh y HCKOTopHx 6ojibHux THpe0T0KCHK030M (6o/ie3Hb Tpe&Bca, 
hjih Base^oBa), thpcoh^htom. Mapemca o6HapymHBaK>TCs ohh h y 
aaopoBMx jikwch. Hx fleHCTBHe Ha mHTOBHAHyio xene3y noao6HO ne- 
kotopum 3$4>eKTaM TTr. OnHaxo LATS aencTByeT co 3HauHTem>- 
ho 6ojibmHM jiaTCHTHhiM nepnoaoM, npoaon^HTejibHoe spews h saTpa- 
nmaeT npeHMymecTBCHHo ceKperopHbie npoueccu. Tax, earn TTT 
HawHHaer aeHCTBOBaTb Ha Hcejie3y uepes hcckojimco MHHyT nooie 
HH-bexiuiH h ero aeiicTBHe npoaouixaercfl He 6o/iee 2 m, to CTHMy- 
jinpyiomHH 3tJxJ)eKT LATS HacrynaeT TOJibKo uepe3 7 mh ajimtcs eme 
7-8 u. 

LATS npeflcraBjisieT co6oh ropMOHajibHo aKTHBHbie ayToaHTHTe- 
jia (HMMyHorno6ynHHw), Bbipa6aTbiBaeMbie k naToaonmeCKHM kom- 
noHeHTaM (ayToaHTHreHbi) K/ieTOK mnTOBHjTHoii xejie3bi. AyToaHTH- 
Tejia, MsduparejibHO CBH3biBascb c KJieTKaMH iumtobhuhom xcejie3hi, 
cneuH(t)HuecKH CTHMy_nnpyiOT b hch npoueccu cexpeuMH THpeowa- 
HblX ropMOHOB. CuHTaeTCH, MTO npw HeKOTOpbIX (J)OpMaX THpeOTOKCH- 
K03a h BOcnajieHHHX xejie3bi o6pa30BaHne LATS mojkct wrpaTb pe- 
maioiuyio poab b naToreHe3e 3a6oaeBaHHs, T.e. b npoHcxoxaeHHH naTO- 
jiorHMecKOH ninepcJjyHKUHH *ejie3bi. He hckjhomcho, mto aHajiorHM- 
Hhie aHTHTeaa MoryT o6pa30BUBaTbCsi h k cneiuuJamecKHM 6eaxaM 
apyrax SHaoKpHHHHx xceae3. FIo-BHflHMOMy, CTHMynaTopw rana LATS 
cjiyxcaT He cmnbKO (JjHanojiorHMeCKMMM, peryji htophumh, cxojibKO na- 
ToreHHbiMM ())aKTopaMH ajih *eae3. 
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&yHKU,HOHAJIbHAS AKTHBHOCTb 
SHflOKPHHHbIX XCEJIE3 TIPH PA3JIMWHbIX 
<PM3MOJIOTHWECKHX COCTOSHHSX OPPAHH3MA 
H CnOCOEbI EE OlfEHKH 


OyHKUHOH&nbHail aKTHBHOCTb 3HAOK pHHHbiX SKCJieS, Bbipaxaioma- 
SCfl B HHTeHCHBHOCTH OpOUCCCOB 6nOCHHTe3a H CCKpeUHH FOpMOHOB, 

Moxer BapbHpoBaTbca b ihhpokhx npeaejiax npa paaruiwHux coctohhhhx 
A aHHoro opraHH3Ma. Ona eaxoAHTca b sabmchmoctm or Roapacra, nana, 
BpeMeHH aha, ceaoiia, bhciuhmx h BHyTpeHHHx BoaaellcTBH# Ha opra- 
hh3m, nepe^aiomHxca k *ejie3aM yepe3 cneitfiajibHbie chctcmh pery- 

JlflUHH. 

AKTHBHOCTb KaXAOH mCJICSH MOXteT 3HaMHTeJIbHO OTJIHMaTbCfl y 
pa3HbIX BHflOB JKHBOTHWX OuCHKA (J)yHKIJHOHajIbHOrO COCTOAHH9 3HAOK- 
pHHHbix *ejie3 — oaHa m3 Ba*HeHiiiHx saaaM TeopeniMecKOH h npaxTH- 
MCCKOH 3HqOKpHHOJIOrHH, B WaCTHOCTH KJIHHHMeCKOH. 

CymecTByeT paa npsMhix h HenpaMux noaxoflOB k ouchkg cex- 
peropHOH aKTHBHOCTH 3HflOKpHHHNX opraHOB. HaH60AbmHH HHTepeC 
cpeflH hhx npeflcraBjiaiOT Hcc/ieAOBaHHa pa6oTbi xtejie3 in vivo b xpohh- 
aecxoM onbiTe, b ycaoBHax, MaxcHMdJibHO npw6jiHjKaioapsxca k <J)H3ho- 
jiorHHecxHM. rioxasaHo, mto KOJuraecTBeHHoe MsyMemse npoueccoB 6h - 
ocHHresa h cexpeiviH b onbiTax in vitro npHBOAHT o6hmho k HCKyccr- 
BeHHOMy 3HHH3KCHH10 MX ypOBHCH (naACHMC AO 10%) no CpaBHeHHIO 
c naH- HUMH, nojiyweHHUMH in vivo b ycaoBHax HopMajibHoro KpoBO- 
CHaOxeima h mmepBauMH acejie3hi, HopMajibHoro ropMOHaJibHoro 6a- 
aaHca h t.a. (ZlopcJ)MaH, ynrap, 1965). B cbb3h c sthm 'kojimmcsctbch- 
naa oueHKa (J}H3HOJionpiecKHx ypOBHCH npoayKpHH ropMOHOB b npa- 
Mbix SKcnepHMCHTax in vitro MajionpwroaHa. Taxxe orpaffimeHHoe (})h- 
3HOJiorHMecKoe sHayeHHe hmciot mctoah npaMoro H3MepeHHa cexpe- 
UHH ropMOHOB B KpOBb, OTTCKaiOmyiO OT SHflOKpHHHhlX » CJIC3 B yCJIO- 
bhbx ocrporo onMTa. j^eHCTBHTeabHo, TaxHe Hcc/ieAOBaHHa npoBoaaTca 
B yCJIOBHaX o6e3ABHXHBaHHB H HapKOTH3aimH XHBOTHOIX), CHJIbHhlX XH- 
pypinaecKHX BMemaTejibCTB (bckpnthc noaocreH Tejia, xamoAHpoBa- 
hhc cocyaoB h t.a.). Bee 3to pe3xo HCxaxcaeT HopiuajibHoe tc^chhc 
npoueccoB SnocuHTcaa h cexpei^HH ropMOHOB. BeccnopHo, aaoiyacHsa 
IOT BHHMaHHa MeTOgbl XpOKHMeCKOTO BXHBJieHHa aHFHOCTOMHHeCKHX 
Tpy6ox (xaHiojib) b ynacrKH KpOBCHocHoro pycaa, KOTopue otboaht 
xpoBb ot HccjieayeMhix ateae3 (HeacoH, XbioM, 1955; B.M. Poahohob h 
AP.; 1960). OAHaxo Taxoro poAa axcnepHMeHTajibHue noaxoAU npascra- 
aecxH ocymecTBHMhi AaaeKo He AAa bccx xcejie3. He y Bcex bhaob khbo- 
THhlX H He MOryT 6blTb HCnOAbSOBaHbl npHMeHHTejfbHO K 3AOpOBOMy 
UCAOBCKy. 
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Oahh m3 HaHfSonee pacnpocrpaHeHHux cnoco6oB KO/iHHecTBeH- 
hoh oueHKH cexperopHOft aKTMBHOCTH 3HA0KpMHHbix 3Kejie3 y wenoBexa 
H XHBOTHHX ill vivo — OnpC^eJICHMe KOHUeHTpaUHH ropMOHOB B nepw- 
4)epHwecKoit kpobh. 3tot cnoco6 oueHKH HenpsMOH, Tax xax OTpaxa- 
er He TOJibKO pa6ory acejiea, ho h creneHb ciM3MsaHHs popmohob c 6eJi- 
K3MH KpOBH, HHTeHCHBHOCTb lOpMOHaJlbHOIO MCTaSojlHSMa H 3KCKpe- 
uhh. Ecjih 4)yHXUHH neweHH h nowex cymecteeMHo He H3MeHeHf>i m 
ypoBeHb iuia3MeHHbix 6enxoB, CB«3MBasouiHx onpeae^seMbie ropMOHbi, 
nocrosmeH, xoHueHTpauHs ropMOHOB b nepH(})epHwecKOH KpOBH MOJXeT 
npsiMO KOPpe/IHpOBaTb C CexpeTOpHOH aKTHBHOCTblO COOTBeTCTByiOUlHX 
jxeae3. 

HapBAy c onpeaeneHMeM xoHueHTpauHH popmohob b kpobh b 
COCTOBHHM HOKOB MO^KCT HMCTb CyiUCCf BCHHOe 3HaweHHe H3Mepe- 

HHe 4)yHKUMOHajibHbix pe 3 epBOB xcejie3H» npoBOUHMoe c npHMeHeHH- 
ew <J>yHxuHOHa/ibHfaix npo6. Tax, jv is HSyMCHHB (fcyHKUHOHajibHbix pe- 
aepeoB xopbi HaanoweMHHKOB npoBOAirr npo6y c BBe^eHMew AK1T, 
HHcyji»pHOPO annapaTa — c bbc^c-mmcm duokosh h T.n. Cpeaw Me- 
touob onpeneneHHB coaepxaHHsi popmohob b kpobh (6Ho^ornMecKHx, 

(fjOTOMCTpHMCCKHX, (JxniOOpOMeTpHWeCKHX, paflH0H30T0nHfaiX) HaHfXXAb- 
nice BHHMaHne HccneaoBaTejieH npHBAexaiOT MCTOjjy carypauHOHHoro, 
mjih KOHxypcHTHOit), 6ejixoBOCB»3biBaioiuero auajiHsa, 

B oCHoee 3 tmx MeTOAOB jiewHT BbiTecHCHHC onpeA&nHeMbiM aHAOreHHbiM rop- 
MOHOM MetieHHOro TpMTMCM H) MAH paAHOaKTMBHbIM hoaom ( , 25 l) TOTO ace rop- 
MOna m 3 KOMnAeKca co cneuH^HiecKM CBH3biaaiouiMM ero 6 cakom (MMMyHHbiM, Tpatic- 
nopTHMM ham peuerrropHbtM). TecmpyioiueH chctcmoh shaams® asasiotcs 6eAOK m 
cneuH()>Ht<ecKH CBs3biBaeMbiH hm MewHMii ropMOH. HeM 6cuibuie 3HfloreHHoro ropMO- 
Ha conepjKMTCs b MccAeayeMoA npo6e nAa3Mbi, ret 6oAbuuee koahhcctbo mctkh oh 
BbiTeCHtioT m 3 KOMiuieKca c 6eAKOM. MeTOAu caTypauMOHHoro aHaAM3a h oco6eH- 
ho paAMOMMMyHOAonmccKMe MeTOAw (EepcoH, JLnoy, 1960, 1961), b xoTOpbtx npHMe- 
hsiotcs b KanecTBe CBS3WBaiomHX 6eAKOB airrMTeAa k ropMOHy, ofoaaaioT bmcokm- 
MM cneUM4>MMHOCTblO M *fyBCTBMT6AbHOCTblO. 3 tMM OHM 3H8MMTCAbHO npeBOCXOABT 
BCe Apynie MeTOAbl HCCACAOBAHMS KOHUeHTpaUHH ropMOHOB, H03B0A9SI BMCOKOCneUM- 
4>M><ecKM onpeaeAsrrb MaAbie mx xoAM<iecTBa (10 12 —10“ 9 r) m u cirr sroro mc- 
noAb30Ba-rb aas anajTM3a Bcero 10~ 3 —10 —1 ma ruia3Mbi kpobm. riocAeaHee o6cro«reAb- 
ctbo oieHb BaatHo, nocxoAbxy ropMOHbi coaepwarca b xpoBM b oieHb hh 3 xmx kohucht- 
pauMRX. 

lloAyHHA pacnpocrpaHeHMe HMMyHo<J)epMeHTHbiM mctoa, b xotopom b xaiecr- 
se Mapxepa MCnaib3yeTc« ropMOH. xoBaAeHTHO CBs^amibiM c 4 je P MeMTOM (weAOHHofl 
()xK())aTa30M, nepoxcKaasoM), AaiomMM Aerxo BocnpoM3BOAMMyio BbicoxoiyBcraM- 
TeAbHyio uBeTHyio peaxumo c coorBeTCTByioiUMM cy6crpaTOM. HMMyno^cpMeHTHwe 
MeTOAu, MaAO ycrynas paAMOHMMyHOAOm<<ecKMM no HyBCTBMTeAbHOCTM, ycrpaHSKrr 
HexoTopyio paAMauMOHHyio onacHocrb m Heo6xoAMMOcn> McnoAb30Ba hmh caonchom 
AoporocTotimeH annaparypbi axis cweia paAMoaxTMBHOCTM (Ulyypc, 1972; OT3yxM m AP-, 
1979). 


6 Ta 6 ji . 3-9 o6o6meHM uaHHue, no^yqeHHwe c noMombio pajtH- 

OJfOrHMCCKHX, HMMyMXjjepMeHTHfalX, (})/IKX)pOMeTpHMeCKHX MeTOAOB, 
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no MaccoeuM KOHueHTpamwM puna ropMOHoe r kpobh wejiOBeKa h hc- 
KOTOpUX BHUOB XCHBOTHbIX UpH pa3JIMMHblX (J)M3iKX/IOrHMeCKHX HJIH naTO- 
jionmecKHX coctohhhhx opraHMSMa. 


ToCauh* 3 

KOHLieHTpaLlMfl K0pTM30/ia (F) 

M KOpTMKOCTepOHa (B) B n/133Me KpOBM 
He/iOBexa m HeKOTopux bmaob jkmbothwx 
(M xr %) 




CocTOMHue opraHH3Ma 


Bma 

flOXOH 

CMJIbHblft CTpeCC** ] 


I 

B 

F 

B 

MeAosex 

6—15 

0,5—2,5 

35—55 

1.5—4,5 

06e3b«Ha (Maxax pe3yc) 

10—18 

0,5—2 

40—60 

2—5 

Kpuca. caMeu 

0 

4—8 

0 

30—40 

Mbiuib, caMeu 

0 

1—3 

0 

12—15 

Mopcxas CBMHKa. 
caMeu 

15-25 

0 

45—60 

0 

KpOJIHK 

0—0,5 

4—7 

0.04—1.5 

10—16 

Co6aKa 

2—5 

1—2 

10—15 

4—6 

OBua 

0,7—2 

0—0,2 ! 

l 6—9 

0—0,5 

CBHHbfl 

1-3 

2—5 ! 

! 8—10 

13—15 

ExMAHa 

0,07 ! 

! 0,14 ! 

! 0.42 

1,06 

Kypuua 

0,05—0,15 | 

| 0,6—1,5 ! 

| 0,15—0,20 1 



CaMUbl H caMKH HMeiOT HCOflMWMEOBytO KOHUCHTpailHIO KOpTMKOCTepOHflOB B KpOBH 3a CMCT 
paXlHMHOH n/la3MCHHOM KOHUCHTpaUMM CBH3MBillOIUeru MX fie-TIKa (CM. rji. b). 

Orpecc BM3HBa/IM MMMofiM.nH3aUMeM. l«apK030M. TianapOTOMMCM M MX COMCTaHHCM HJIH 
HMMTMpOB&/IH BMflCHMCM AKTr. 


T-0AUHQ 4 

KoN4eHTp84M« nporecTepoHa 
b n/ia3Me kpobm ne/iOBexa m HexoTopbix bmaob 

KMBOTHbIX (MKf%) 


Bma 

Oa3bi uojioBom unxjia wencxora rwwia 

Mywcxoft 

non 

(JxvuiMxy- 

JIBpHaN 

AlOTCHHOBaSI 

6epeMeHHocrh 

MejiOBeK 

0.03—0,20 

1—3,0 

15—20 

0,02—0,04 

06e3bt(Ha (Maxax pe3yc) 

0,1—0,2 

i 

Tf 

o 

5—10 

0,07—0,1 

Co6axa 

0,3—0,5 

1.5—2.0 

10—15 

0,05—0,1 

Ko3a 

— 

0,6—0,8 

3—5 

— 

OBua 

— 

0,1—0,3 

1.5—2,0 

— 

Kopoea 

0,1—0,15 

0,50—0,75 

8,5—10,5 

0,08—0,15 
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Ta6jiuna 5 

KohL ieHTpa lima acTpaA^o/ia (E2) m acTpoHa (Ei) 

B n/133Me KpOBM 3A0p0B0r0 He/IOBeK3 (Hf%) 


no* 

4>a3u nojioBoro umcjia 

E 2 

E, 

JKeHCKMH 

4>OAAMKyjiapHaa 
cepeaMHa nojtOBoro UHiuia 
JHOTeMHOBaB 

6epeMeHHocTb 

3—10 

25—70 

5—20 

1000—2000 

5-9 

10—35 

3—25 

1500—3000 

Mywcxoft 

- 

2—3 

3—6 


Ta6xuua 6 

KoHueHTpaunfl 1,25~AMOKCMXo/ieKaAbUM(t>epo/ia 
b n/ia3Me kpobm He/iOBexa m jkmbothwx pa3Hbix bmaob 


Bha 

KoHueHTpauHa, 

Hr% 

Bna 

KoHueHTpauHB, 

«r% 

tfejiOBeic 

3—4 

Co6axa 

2,8—4 

Kpuca 

16—20 

CBHHbSl 

10—14 

KypHija 

4—8 

KopoBa 

50—70 


KoHUcHTpauna 25-oKCHxaneicajibUH<t>epo.7ia b n/ia3Mc Ha 2—3 nopstoxa bmuic, <km 
I ,25-AHOKCH<}>OpMI>l. 


TaSjiuua 7 

KoHLieHTpaunn Kaiexo/iaMUHOB b kpobm He/ioBexa 
npM pa3HblX COCTOflHMBX 0praHM3M3 (hT%)* 


KaTexojiaMMH 

CoctosHHe opraHH3Ma 

nOKOH 

CK/IbHblH CTpeCC 

onyxojib HaAnoMeMHHxa 
(4>eoxpoMOUHTOMa) 

A^penajTMH 

HopaapeHajiHH 

8—20 

25—35 

40—130 

60—260 

50—690 

35—700 


KoHUCHTpauHB KaTexojiaM hhob b xpoBH OTpajxacT hc Tojibxo cexpeTopHyto axTHBHOCTb 
MO3T0B0P0 CAOB HaAnOMCMHHKOB, HO H flOCTyflACHHC MCAHaTOpHbIX COeflMHCHMM B KpOBb H3 CHH3HCOB 


Ta6xu.ua 8 

KOHLieHTpaLlMfl TpMMOATMpOHMHa (T3) 
m TeTpaMOATMpoHMHa (T4 ) b kpobm saopoBoro ne/iOBeKa 

M XCMBOTHbIX pa3HblX BMAOB 


Bma 

KoHUeHTpaUMfl ropMOHOB, 
Mxr% 

Bma 

KonueHTpauHH ropMOHOB, 
Mxr% 

T 4 

T 3 

t 4 

T 3 

BBB. 

6—9 

3—4 

2—2,5 

0,12—0,25 

0,06—0,20 

0,15—0,20 

Kpuca 

Kypwua 

4—6 
0,7—1.2 

0—0,1 
0,1—0.2 
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C noMombio paaHOHMMyHOJionmecKoro MeToaa ycraHOBjieHO, mto 
KOH ueHTpauMA ajibfloCTepoHa b iuia3Me kpobh aziopoBoro mejiOBeKa npw 
o6mmhom HMCTe cocTaBjiaeT 7-14 ur%, npw co/icboh Harpy3Ke — 1-2,5, 
npw 6ecca/ieBOH aweTe — 15-35 ht %. 3tmm ate mctoziom noKasawo, mto b 
ruiasMe KpoBM 3flopoBoro nojiOBOspejioro My KOHixeHrpauHfl T 

cocTaBJiaer 550-800 Hr%, DT — 20-40, A 4 — 90-175, R3A — 350-850 

Hr%, B njia3Me KpOBM 3AOpOBOH nOJIOBOSpeJIOH >K6HlIIlMHhI — cootbctct- 

B eHHO 40-70, 10-20, 130-200, 450-600 Hr%. 


Ta6.xuna V 

KoHLieHTpauHfl HeKOTopbix 6e/iKOBO-nenTMAHbix topmohob 

b n/ia3Me xpoBM 3AopoBoro He/iOBexa 

npn paannHHbix coctobhhax opraHM3Ma (nr%) 



CocTotiHHe opraHM3Ma 

XapaKTep cneuH(t>H<iecKoft 

CTMMyJIHUHH 

TopMOH 

nOKOH 

cneuHt^MMecKas 

CTHMy^auHfl 

AKTr 

3-5 

15—20 

Cipecc 

CTr 

100—650 

1000—4000 

CTpecc, HHi»eKUMM L-ap- 
rwHMHa 

TTr 

100—300 

800—1100 

BaeAeHHe TP<P 

Jir (wemuMHu) 

150—250 

450—800 

Bu6poc 3HfloreHHoro 
Jir/OCr-PO b cepe- 
AHHe nojioBoro uHiuia 

#Cr (meHiUMHbi) 

80—200 

190—300 

To jxe 

IlpOJiaKTHH (>KeHlUHHbl) 

400—1500 

20 000—30 000 

JlaKTauHa. 

HHCyjIHH 

90—120 

200—450 

ripweM rjTK)K03bl 

TjiioKaroH 

7—20 

35—45 

YiyieBOfluoe rojioaaHHe 

IlapaTropMOH 

30—60 

150—200 

—Ca 2+ 

KajIbUHTOHMH 

10—20 

30—40 

MifbeKUHH Ca 2+ 

AHrHOTeH3HH II 

1—10 

10—40 

IlaAeHHe xpoBUHoro abb- 
JieHHS 

AHr 

0,05—0,1 

0,4—0.5 

Chmxkchhc OCMOJlHpHO- 
CTH KPOBH 


yCTaHOBjieHM cjienyiomHe Auana30Hbi KomiemrpaiiHM popmohob b 
iuia3Me kpobh Me/ioBeKa h jkhbothhx pa3Hux bhaob: 


ropMOHbl KOHUeHlpaUHfl, 

MOJIb/Jl 

Hewp mno 4 >M 3 apHbie ropMOHbl, MCr, MCJiaTOHMH I 0 — 12 — 10 —11 

AKTr, PO, Jir, ocr, miOKaroH, xa/ibUMTOHMH. naparropMOH, TIT, I 0 — 11 — 10 —10 

aHmOTeH3HH II 

CTr, JIIT, 1,25 (OH 2 )D 3 , aHni 0 i' 6 H 3 MH I I 0 —10 

AjibflocrepoH, acTporeHw I 0 —10 —10 9 

Attaporeiibi, KaTexojiaMHHbi I0 —9 —I0 —8 

DllOKOKOpTHKOMAbl, THpeOMflHbie ropMOHbl, uporecTHHhi 10 —7 —I0 —6 
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JlpyroH flOcraTOMHO aaeKBaTHuft, xots ranxce HenpsMOH cno- 
Co 6 KO/ 1 HMCCTBCHHOH OUCHKH CCKpeTOpHOH aKTHBHOCTH 3HJIQKPHHHHX 
W.£Jlt3, — H3MCp£HHC CyTOMHOM 3KCKpeHMH C MOMOH ropMOHOB HJM 
mx cneiiH()}MMecKHx Mera 6 ojiMTOB (cm. n/i. 7). B c/iynae HopMaiibHoti 
pa 6 oTbi ncMCMM h novex BejiHMHHhi 3xcKpeu,MH ropMOHajibHux coeflH- 
hckhk MoryT nponopuMonajibHO OTpaxcaTb mhtchcm iu©CTb cexpeTop- 
hhx npoueccoB b cooTBeTCTByioiuMx jxeae3ax. Qjisi onpeaeaeHHs ropMO- 
HOB H MX MeTa 6 ojIHTOB B npo 6 aX MOMH B 3KCIlCpHMeHTC H KJIMHMKe 
uinpoKo wcnojibsyiOT MeToahi caTypaunoHHoro aHajiH3a m ap. flocKOJib- 
xy MHorne ropMOHaabHwe MeraSoaHTbi 3KCKpeTHpyiOTC9 c momoh b 6 oab- 
iiihx KOJiHMecTBax (ao hcckq/i bKMX mf 3a cyTKH). to OHM b p«ae cayMa- 
eB MoryT 6 biTb aerxo onpeaejieHbi kojiophmctpmmcckh h ^wuoopoMeT- 
pHMeCKM. 

OnpeaejieHHe ropMOHajibHwx coeaHH&HMH b Mone MoaceT 6 uTb 
saTpyaHCHo, ecaw ohm sKCKperHpyioTCs npeHMymecTBeHHo He c momoh, 
a c xejiMbio (HanpHMep, y xpbicu hjim mbiuih). 

HeCMOTpB Ha TO, MTO H3M6peHHS KOHlieHTpailMM ropMOHOB B xpo- 
BH H CyTOMHOM SKCKpCUHH ropMOHa/lbHblX COeaHHeHHH C MOMOH B flOKOC 
hjih npn (J)yHKiiHOHaabHbix Harpysicax MoryT aoBoabHO naaexcHO xapax- 
TCpH30B3Tb HHTCHCHBHOCTb npoayKUHH TOpMOHOB 3HaOKpHHHUMH XCJie- 

3aMH, noayMaeMbie c hx noMombio xapaxTC phcthkh He aaioT npeacraBae- 

HHS 06 HCTHHHbIX BCJIHWHHaX CKOpOCTCH 3THX npOUeCCOB. HcTHHHfaie 
BeaHMHHfai cxopocreH npoayxuHH idpmohob in vivo b ycaoBHHx xpoHHMe- 
CKoro HccaeaoBaHHfl MoryT 6 wTb noayMeHbi 6 ea xHpyprHMecKoro BMeuia- 
TeabCTBa c noMombio MCToaa paseeacuHs m3otohhoh mctkh (IlHpaM 3 H, 
1957). ZlaHHbiH Meroa Taxace HenpstMoii. Oh ocHOBaH Ha BBeaeHHH b 
HCcaeayeMbiH opraimsM caeaoBbix xoaHMecTB cooTBeTCTByiomero Mene- 
Horo ropMOHa c bucokoh yae/ibHOH paanoaxTUBHOCTbio h nocaeayiomHM 
H3MepeHneM ckopocth paseeaeHMSi mctkh 3K3orenHoro ropMOHa 3HaoreH- 
HMM, npoayunpyeMbiM. Cxopocrb pa3BeaeHHsi mctkh onpeaeaserca no 
KHHeTHKC chhxcchhh yaeabHOM paaHoaKTHBHOCTH ropMOHa hjih ero cne- 
UH(])HMecKoro Mera 6 oaHTa, BbssmaseMbix b xpoBH win MOMe. FIpocTas 
MaTeMaTHMecxasi o 6 pa 6 oTxa aaHHbix no H3MepeHHio khhcthxh pasBeae- 
HH3i no3BoaneT noacMHTaTb cxopocTb npoayKUHH HCcaeayeMoro ropMOHa 
b opraHH3Me. 

TexHHMecKH 6oaee npocT h yao6eH BapnaHT MeToaa c HccaeaOBa- 
HHeM pasBeaenna mctkh b ropMOHaabHbix coeanueHMax momh. 

ripHHUHn aaHHoro napnam a Meroaa ocHOBbiBaercu Ha tom. »ito CTeneHb passe- 
aeHHH MeTKH b kpobh aHfloreHHbiM, ceKpeTHpyeMbiM ropMOHOM paBHa CTeneHH paaBene- 
hhh MeneHoro ropMOHa hah ero cneun(J)HMecKoro Mera6ojmTa b cvtomhom MOie HeMeieH- 
HblM. 3HflOreHHblM. Ha OCHOBe OTOrO lipHHUHna. OfXMHaiMB paflHOaKTMBHOCTb BBOJIHMOrO 
ropMOHa R. paaHoaKTHBHocTb nccneaycMoro ropMOHajibHoro coeaMHeHHjj b cytohhom Mo«ie 
r. ero kojihmcctbo M, a kojihmcctbo ropMOHa, iiocTynaiouiero b KpoBb aa cytkm. P. 
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nojiyuaeM: R/P - r/M. Omcihaho, P — cyMMa KomNeGna 3Hflorennoro, ceaperopyeMoro 
3a cyTKM ropMOHa (Px) h KOJiMMecraa 3K3oreHHoro, MeieHOro (Pr). T.e. P- Px + Pr. Toma, 
3Haa tejiMMHHbi R m Pr h 3KcnepHMeHTajibHo onpeAeJiMB BeAHiHHbi r m M, paccuHTbiBa- 
eM P - RM/r, a Px-P — /**. Pjc m ecn. caopocrb npoAyKU.nn ropMOHa. nocxoAucy yflejib- 
Haa paAHoaKTHBHOCTb ropMonajibHoro coeanHenHS momh a - r/M, R/P - a hah P - R/a. 
Ta xax Meuenuft ropMOH bboahtch b tbkhx SKcnepMMeirrax b CJieaoBbix xoAHuecTBax, 
mto6u He H3MeHHTb 3 HA 0 reHHbiH ropMOHanbHbiA (humhc, m oSbmno Px » Pr, pa- •'tom 
Px — P — Pr momcho npaKTHqecKH npeHe6pe*u». CnenyeT OTMexHTb, «m> paseHCTBO R/P - a 
AeftcTBHTejibHO, eoiH ecn> AMHaMHiecKoe paBHOBecne Mexcay cxopocTbio npoayKUHM rop¬ 
MOHa, c oflHon CTopoHM, h ero MeTa6oAH3MOM — c ApyroM, h ecriH cxopocrb BbiBeaeHH» 
ropMOHajibHoro coe&HMenHa noixaMH OTHocHTejibHo nocTOSHHa. a c^ymcuHs csmhx nouex 
HopMajibHa. 

OnpeAejieHHe bsjihmhhm ckopocth cexpeuHH ropMOHa no pa3Bej(e- 

HHIO BBOAHMOH H30T0nH0H MeTKH B KpOBH C TCXHHUeCKOH CTOpOHU 3Ha- 

iHTejibHO 6oaee caojkho, Tax xax rpe6yer MHoroKpaTHoro b3«thu kpobh 
h onpezieneHHsi b Heft yaeabHOH paAHoaKTHBHoerH Hcoieayeworo ropMOHa 
b TeneHHe oahofo onuTa. 

Aas onpeAOCHH! ckopocth npoayKUHH ropMOHa b stom BapHame mctoaa rawibjy- 
•OTca yptBHeHHeM P - Q/T, rae P — cxopocrb npoAyxuHH, Q — o6mee koahmcctbo 
ropMOHa b uHpxyaHpyiomeH kpobh, T — apeMs o6opora, T.e. noAHoro o6hobachhs m 1 who 
ro ropMOHa a kpobh 3a cwt cexpeunn SHAoreHHoro ropMOHa. 3 to ypasueHne cnpasea^Hso 
AHiub npM HaJiHMHH AHHaMHuecKoro paBHOsecns Mexcay npoueccaMH uenpepbiBHon npo- 
AyxuHH ropMOHa, ero MeTa6oAH3Ma h BbiBeaeHns ero H3 kpobh. nocxoAucy Q - CV, roe 
C — KOHueHTpauHS ropMOHa, a V — dhem kpobh, to P - CV/T. Bcahumhu C h V aenco 
onpeaeAHTb. HaH6oAbuiyio rexunMecxyio TpyAHOCTb npeacraBAHeT HaxoxcaeHne hcammh 
hm T. Ee HaxoasT rpacJjHWCKH nyreM SKCTpaiKUiauHH nonyAorapH^MHiecKHx xpHBbix 
pa3aeAeHHfl Meienoro ropMOHa (cHHxceHHa ero yaeabHon paanoaxTHBitacTM) bo BpeMeHH. 
npaKTHWCKH nau6oAee tomho onpeafiaaercs m noAyMaioiuHxcB AHueftHux rpacfiMKOB He 
caMa BeAHiHHfl T, a Tin, T.e. apeMa noay 3 aMeiuenHH MeTKH BBeaeHHoro ropMona omagobh- 
HblM, HeMeueHMM. 

ZlaHHbie no ckopocth npoAyKiuui ropMonoe, noAyMaeMue c no- 
MOmbK) BapHaHTOB MCTOfla paSBejjeHHa H30T0nK0H MeTKH C HCnOJIbSOBa- 
HHCM KpOBH H M04H, 06bI4H0 XOpOUIO COBnaAaiOT. Heo6xOflHMO HMCTb 
b BHAy, 4 to nanyqeHHbie 3 thm mctoaom pesyjibTaTM Moryr oTpaxaTb 
He TOAbKO CKOpOCTb CeKpeilHH FOpMOHOB COOTBCTCTByiOmHMH xeAe3aMH, 
HO H CKOpOCTb o6pa30BaHHfl FOpMOHOB B nepH$epHMeCKHX TKaHBX, eCAH 

oho HMeer mccto, xax, HanpHMep, b aiyuae TecrocrepoHa hah tphhoath- 
pOHHHa. Ckopocth cexpeuHH fopmohob icejEesoft h npoayKUHH hx Ha 
nepH(J)epHH Moryr 6brrb OTAH(M>epeHUHpOBaHbi Apyr ot Apyra. Oahako 
ara npoueaypa TexHHuecKH caoxcHa h pcako HcnoAbayerca b 9Kcnepn- 
MeHTaAbHOft H KAHHHMCCKOft npaKTHKe. 

C noMombio BapwaHTOB MeroAa pa3BeAeHH)i H3oronHoft MeTKH 
yCTaHOBAeHO, vro pa3AHMHUe ropMOHbl npOAyUHpyiOTCfl CO CKOpOCTblO 
OT HeCKOAbKHX MHKpOipdMMOB AO ACCSTKOB MHAAHrpaMMOB 3a CyTKH, 
npHHeM BCAHMHHa CKOPOCTH npOAyKUHH KaXCAOFO ropMOHa MOXeT IUH- 
pOKO BapbHpOBaTbCfl B SaSMCHMOCTif OT (})H3HOAOrH4eCKHX yCAOBHM, Ha- 

155 



H6ojiee nojiHO H3ywetfa cKopocTb nponyKUHM crepoH/iHbix ropMOHOB y we- 
jioBeKa (Ta6ji. 10). 

ra6.iuna 10 

CKOpOCTb npOAyKLtHM CTepOMAHbIX ropMOHOB 
y He/iOBexa npw pa3/iMHHbix naio/iornMecKnx coctobhmbx 
opraHM3Ma (o6o6meHHbie aaHHbie) 


ropMOH 

CocTOHHMe oprann3Ma 

CxopocTb 

npOflVKUHM, 

Mr/cyT 

KopTH30Jl 

riOKOH 

CrMMyjimiHH AKTF 

Crpecc 

rMnepnjia3MH mm onyxo/ib Kopbi naano'jeMHHKOB 
(chhapom MueHKo-KyuiHHra) 

IlepBH<maa naTOJiornMecKa« rMn(>4>yHKUHH xopbi 
HaanoMeMHMKOB (6ojie3Hb AauncoHa) 

6,5—28,5 

21,0—260 

21—135 

35—140 

0,7—0.8 

KopTHKocrepon 

Hokom 

CTHMyjIHUHH AKTr 

0,84—4,8 

5—7,2 

AjibflocrepoH 

HopMajibHaa coaeBaa flneia' 

CojieBaa Harpy3Ka (+NaCl) 

EeccojieBaH auera <—NaCI) 
r HfiepTOHHH (HeKOTOpbie ()X)pMbl) 

0.062—0,300 
0,029—0,055 
0.564—1.4 
2.5—6,6 

TecrocTepoH 

3flOpOBblM MyiKMHHa 

3aopoBa» weHuiHHa 

4.2—8,8 

0,2—0,8 

nporecTepoH 

3flopoBas no.noB 03 pe.nan meHiiiHHa 
<l>ojuiHKy^HpHaH 4>a3a nanoBoro unmia 
JIioTeHHOBaH 4>a3a nojicmoro unmia 

1103flHHH6epeMeHHOCTh 

2.3—5,4 

I 25—50 

250—500 


3aop<)BbiM nomoBospejiuA wy>K*inHa 

1.8—4.5 

3crpa^M0ji 

3jjopoBan fiepeMCHHas weimiHHa 

3aopoua« 6epeMeHHan wemuHna (III rpHMecrp) 

13flopoBbiii MyxtMMHa 

0,045—0.5 

24—36 

0.048—0,060 

3ctpoh 

3aopoBa» Me6epeMCHnaH aceHmnna 

3aopoBaa fiepeMemiaa wetmuiHa (III TpHMecrp) 
3aopoBbiH My>K<iHHa 

0,05—0.10 

10—31 

0.048—0.060 

3ctph0vT 

PaHHsifl 6epeMeHHOCTi> (4-fi Mecau) 

I1o3/ihhh fiepeMenoctb (9-h Mecau) 

80—85 

190—270 






rjIABA 6 


IfHPKyjISTOPHblM TPAHCnOPT WPMOHOB 

U,HpKyjiHpyiomHe xhakocth — xpoBb, a TaicjKe /iHMtfca, jihkbop 
(y 6 ecno 3 BOHOMHMx reMOJiMMcJja) — oiyxcar cpeflcrsaMH rpa HcnopTwpoB- 
kh ropMOHOB k peanipyiomHM opraHaM h opranaM nepHcfrepHuecKoro Mera- 
6 ouiH 3 Ma. B MexaHH 3 Max UHpKyjurropHoro Tpaucnopra topmohob BaxcHen- 
myio pojife HrpaeT hx 3 aKOHOMepHoe KOMiuieKCHpoBaHHe co cneuwc^HMec- 
khmh TpaHcnopTHfaiMH 6 ejiKaMH iuia 3 Mbi KpoBH. 3 th TpaHCnOpTHWe KOM- 
ruieKCOo 6 pa 3 yioiaHe &oikm BwnoaHaioT pery^HTopHyio, 6 ycJ)epHo-pe 3 ep- 
BiipyKsmyic (JjyHKUHio, o 6 paTHMo orpaHHMHBaa nocryruieHKc cbo 6 o^hhx 
ropMOHOB K 3 (JxJ)eKTOpHNM H MeTa 60 JIH 3 Hpy» 0 IlXHM CTpyKTypaM. M TO/Ib- 
ko cBo 6 omHbie ropMOHbi, bhc KOMiuiexca c njiasMCHKMMM CSejifcaMH, xax 
npHHaro c wraTb, chocoShm oKasMsaxh 6 wojiorHMecKHe a^eKTbi h Mera 6 o- 
jiH 3 HpoBaTbcs Ha nepH(t>epHH. B pswe cjiyqaee 6 y 4 >epHo-pe 3 epBHpyiomHe 
(J>yHKimH 6 ejiK 0 B iuia 3 Mbi KpoBH aoikuihhiotcsi aHanonrajHMH peryjiarop- 
HbiMH (J)yHKUHaMH cneuHaJibHbix opraHHbix h mieroMHbix 6 &ikob. Tbkhm 
o 6 pa 30 M, BSaHMQaeHCTBMC CeKpeTHpyCMMX ropMOHOB C TpaHCnopTHbIMH 
6 ejiKaMH — BaxHeftmee sbcmo b opraHHsauHH icaxyioH 3 haokphhhoh (pyHK- 
UHH, CymeCTBCHHMM 3 TaiI 6 HOAHHaMHKH H 6 hOKHHCTHKH Kax^oro ropMOHa. 

ropMOHbl UHpKyjIHpyiOT B KpOSH B HeCKOJIbKHX (J)H 3 HKO-XHMH- 
vecKHx cfxjpMax: b cbo 6 oahom BHae (b Bwae BozjHoro pacTBopa); b cf>opMe 
KOMiuiexcoB co cneuHtJ)HMCCKHMH 6ejiKaMH ruia3Mbi; b cfaopMe necne- 
UH(|)HHecKHx KOMiuiexcoB c iuia 3 MCHHbiMH 6e/iKaMH, b cfjopMe Hecneun- 
()}HHeCKHX KOMIUieKCOB C <|>OpMeHHbIMH a/ieMCHTaMis (Po 66 hhc, Pojltc, 

1952-1956; ilayaasH, 1956-1960; BecrtJjaji, 1959-1988). Kax noKasawo 
Ha pHc. 42, Bee 3 th (}x)pMbi HaxoaaTca b paB hobcchh apyr c apyroM, 
npHMCM BO Bcex H3B£CTHbIX CAyuasiX 3T0 paBHOBCCHC B COCTOflHHH IIOKOfl 
3HaWHTeJIbHO C^BHHyTO B CTOpO- 80-8S% 15 20% 

! | 

- i rrim 1 

Puc. 42. PacnpeaeaeuHe raapoicop- 
TH30Ha B KpOBH: 

r — rqpMOH, r-ncn — cneuH4>HiecKHH 
KOMnjieKC ropMOHa c 6eJiicaMM n.na3Mbi, F- 
IlHcn — Hecneui«t>M«ieciCHfi komiukkc ropMO¬ 
Ha c 6ejiicaMM nwMu, Tea — cbo6oahmh 

ropMOH, 3 — apMTpOUHTbl, Jl — JieHKOUHTM 


Hy KOMiuiexca co cnemupimecKHMH 6ejiKaMH. KoHu.eHTpau.Hn 3 toh <J)op- 
mm b yc/iOBHHx (J}H3HoaonmecKoro noKOs cocraBjifler 80%, a HHoraa h 
6oaee ot cyMMapHoft KOHueHTpauHH aaHHoro ropMOHa b kpobh. 

GyUJHOCTb H OCHOBHbie UapaMCTpU KOMflJieKCMpOBaHMH ropMO¬ 
HOB c 6ejixaMM. KoMiuieKCHpoBaHHe fopmohob c 6 ejixaMH npeacrraBJisieT 
C060H CnOHTaHHblH, He4>epMeHTaTHBHWH H o6paTHMbIH npouecc, npHBO- 


CKpCTHpyCMMH 
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flgiqHH k o6pa30BaHHio AByxKOMnoHeHTHOH HaAMoaeKyjiapHOH crpyxTy- 
pM (6HOKOMIUieKCa), B KOTOpoi COCTaBJISIOmHe KOMnOHeHTN CBMSaHM 
Mcxjiy co6oh HCKOBajseHTHHMH» cjia6biMH cbsosimh. Ohh o6yCAOBAeHbI 
3AeKTpOCTaTHWeCKHMH, AHnOAb-AHnOAbHbIMH H AHCnepCHOHHblMH CMJI3 
mh BaH-Aep Baajibca — JIoHAOHa, boaopoahhmh h rHApo<l>o6HhiMH CB 939 - 
mh. B OTJiHMHe or KOBaneHTHbix CBMseH cjia5faie cb93h AeftcrayioT ua ot- 
HOCUTeabHO 60 AWUOM paCCTOJIHHH H XapaKTepH3yiOTC9 HH3KMMH B&HHMH- 
HEMH M3M€HeHHM CBC>6oAHOH 3HCprHH (AG). CyMMapHaS AG KOMIUieKCO- 
o6pa30BaHH» ropMOHOB c 6ejiKaMM paena (— 12,5-46) xHjx/MOAb, b to 
BpeMs xax AG KOBajieHTHoi cbh3h (— 125-420) x,Zl*/MOAb. BcAeACTBHe 

HM3K0M 3HeprHH BSaHMOACHCTSHM MCXAy COCTaBASHOIAHMH KOMnOBCHTa- 
MH 6HOKOMHAeKCbi B OTAHHHe OT HCTHHHblX XHMHWeCKHX COCAHHeHHH 
9BA9I0TC9 BpeMCHHOH, OTHOCHTeJIbHO Jia6mibHOH <$>OpM0H HHTCrpaipiM 

6eAKOB c accouHHpoBaHHbiMH KOMnoHeHTaMH (AHraHAaMH). Caw *e npo- 
uecc KOMimexcHpoBaHMs oxasMBaerCM peajibHO o6p3thmhm» noAHHHsscb 
saxoHy AeHCTBHfl Macc: [H J+ [P\£[HP\, rae H — ropMOH, P — 
npoTCHH, HP — ropMOH-npoTeHHOBuft komiuickc. CjieAOBaTejibHo, 6ho- 
KOMiuiexc HaAO paccMarpHBarb He xax hoboc XHMHwecxoe coeAHHeinie, 
a xax oco6yio (]x)pMy accouHHpoBaHHoro cymecrBOBaras ropMOHa h 6ca- 
xa. KoHewHoe cooTHomeHHe xoHueHTpauHH b pacrsope cbo6oahofo rop- 
MOHa \H ], CBo6oAHoro 6ejixa [P ] h xoMiuiexca [HP ] b yciOBHax ycraHO- 
BHBmeroc9 AHHaMHwecxoro paBHOBCCHfl 33bhcht ot hcxoahmx kohucht- 
paUHH B3aHM0AeHCTByK>mHX CBoOOAHbIX COCAHHeHHH H CXenCHM CpOflCTBa 
6ejixa x ropMOHy. IlocjieAHHH napaMerp xapaxTepMsyerca b&ahhhhoh 
paBHOBecHoii xoHCTaHTbi accoiuiauHH (K a ), xoTopaa oTpaxcaeT cootho- 
uxeHHe MoaspHbix koh i^eHTpanHM npoAyxTOB npsMOH h o6parHOH peax- 
UHH KOMIUieXCHpOBaHHA B yCAOBH9X paBHOBeCHfl.’ 

d[HP]/dt = k +l [H][P\- [HP J; 

— [HP ]/ ( [H ] [P J) , hah Kq — k+ j / k — ! , 

rae K a Bupaxaercs b a/moab, k+\ — xHHeTHHecxas KOHcraHTa accopHa- 
Uhh, A:_i — KHHeTHHecxaa KOHcraHTa AHCComiaiiHH. 

B COOTBeTCTBHH C 3aKOHOM ACHCTBH9 Macc ypOBCHb CB93bIBaHH9 
AaHHoro jmraHAa c ashhihm xoMmiexcoo6pa3yiomHM 6chkom 33bhcht h ot 
xoHpeHTpaoHH nocaeAHero b HCcaeqyeMOM pacTBope. IlpaBHAbHee rc»opHTb 
3Aecb He o xoHneHTpauHH 6ejixa, a o KOHueHTpauHH ero cB93biBaiomHx Mecr 
(TV), Tax xax Momexyna 6cjixa moxct coAepxarb HecxoAbxo CB93biBaiomHx 
Mecr (n > 1). BejiHHHHa N(P - n) — sropoi BaxHeinmiH napaMerp 
AHraHA-6ejTKOBOix> BsaitMOACHCTBtiM. 3 ta BejniHHHa, xapaxTepH3yKHna9 

CB93WBaK)IAyK) CMKOCTfe 6&TXa AA9 AHIHHAa, MO^CT 6kITb Bhipa^CHa B 
moa9x 6eaxa Ha Jimp hah b cJxjpMe CBs3hiBaiomeH oiocoOhocth — Maxcu- 

MdAbHO AOCTH*HMOH KOHUCHTpSUMH POpMOHa-AHraHAa B MKT% HAH 
HT%, aCCOUHHpOBaHHOH C 6eAKOM B HCCACAyCMOM CHCTCMe. Ecah B chctc- 
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Me, HanpHMep b kpobh, HMeercs HecKo;ibKo 6eyiK0B, cnocofcibix o6pa3o- 
BMBaTb KOMIUieKCbl C Onpeae^CHKHM ropMOHOM, TO ypOBeHb CBHSHBaHIfH 
3Toro ropMOHa c KaauibiM 6ejiKOM b ycnoBHsx paBHOBecHs 6y.ueT Haxo- 
flHTbCfl B npsiMOH SaBHCHMOCTH K3K OT BCJ1MMHHW K a , T3K H OT BejlHMHHbi 

N turn npoM3BeaeHHs K a N jui* Kaxaoro 6e^xa. 3a b hchmoctb KOHueHTpa- 
uhh KOMnjiexca |HP ] ot K a m N BHana H3 cneoyiomero ypaBHeHHa; 

Tax Rax 1 - N — I HP ], to [HP ] ■* X a [H ]{A^ — | HP )}. Toraa 
[HP 1 - K a N[H J{1 — K a [H]/\ + K a [H ]}. 

BeaHWMHy K a N Ha3biBaiOT HtmeiccoM CBssHiaHHa, 

Una M 3 MepeHMs ochobhux napaMeTpoB CBA3MBaHHsi ropMOHOB 6ejiKaMM b axcne- 
pMMeHTe HcncvtfesyiOT paAMoaxTMBHbte ropMOHu, leMKbie |4 C, *H mjim i25 I, aofiaHjise- 
Mbie in vitro k HccneayeMbiM npo6a». flocne ypaBHOBeuiMBaHMS Ao6aBJieHHoro mcmcho- 
ro ropMOHa c npo6aMH ruia3Mbi mjim apyrnMM 6ejixOBbiMH npenapaTaMH npoM3BOA»T pas- 
AejieHMe cBo6onHoro (u) m cBsraaHHoro c 6ejixaMM (6) ropMOHa. 

riojiytiHB pan 3KcnepHMeHTanb- 
HblX 3HaMeHHM BejIMMHH KOHUeHTpailufr 
b h u, mojkho nocTpoHTb pa3jiMMHbie TM- 
nu kpmbmx CBH3biBaHHH. sxcrpanoJiH- 

1*MH KOTOpbIX n03BO/IHCT HaMTH BOJIMWMHbl 
N m K&, H3y<<aeMbix ropMon-6ejixoBbix 
B3aHMoneftCTBMft, Han6o ee Macro mc- 
nojib3yiOT Ann 3 tmx uejieH aH£jiM3 kphbmx 
C xaTMapAa (pwc. 43), OTpaacaioiUMx 3a- 
BMCMMOCTb \b\i\u\ OT (6], B ypaBHeHHH 

K» - lb]/[u] (PI; [b] Bbtpawaer \HP\, a 
(«] - [//l. 


Puc. 43. CxaTMapflOBCKas KpHBas b 
CHCTeMe 6eaox—/iHraHa: 

(lOflCHCHMS CM. B TCKCTC 

Tax K3K IP) - N - [61, TO Ka - lb]/\u\{N — 161}. Otcwah \b\f\u\ - 
- Ka{N — (61}. B cnyMae B3a hmoachctbhj? oamh 6ejiox — Qgun jiMraH# h hhjimmmh 

OAHOTHnHbIX CBH36H B 6ejlxe CK3TMapA0BCKa» 3aBHCMMOCTb MMeeT HMCXOflHlUMM itHHOHHblH 
xapaKTep. Flpn aH&jiM3e CMcreMbi oamh nMmnj\ — Hecxojibxo CB«3biBaioiuMx 6ejixoB cm- 
TyauHH ocjioacHaeTca. B Taxofi CMTyauMM (ona peajibxa ajis uejibHOM mia3Mbi xpoBM 
MJIM KJieTOMHbIX OKCTpaXTOB, COAepXCaiUMX p»A CBfl3blBaiOmMX 6ejIKOB) CK3TMapA0BCXaa 
3aBMCMMOcn> 6yaeT HejiMneMHOM. IlojiyMaiomMeca HejiMHeftHue xpMBbie MoryT 6biTb yaoB- 
jieTBopMTejibHO pacujieHeHbi Ha cocraBJiaioiUMe jiMHeitabie xOMHOHeHTbt rpac)>MMecKM mjim c 
noMOiubio axcnepMMeHTajibHUx npoueayp. 

nojiytieHHbie 3HaMCHH» K a mo»ho HcnojibaoiaTb juisi pacqera AG 
KOMIUieKCOo6pa30BaHHB H3 H3BeCTHOro ypaBHeHHH TepMOflMHaMMKH: 

AG -2,3 RT Ig 

PIoMHMo BejiHMMH K a h N, BaxHeHiueH xapaKTepncTHKOH jiMraHjj- 
6eaKOBoro B3aHMOfleifCTBHH HBiistercH jiHraHflHas cneuwtpHqHOCTb c«H3hi- 
B3HHM, H36HpaTeJlbHOCTb CpOflCTBa 6ejlK3 K CBHSbIBaeMbIM COeflHHeHHflM. 
3tot oapaMerp onpeaejiaercH o6hmho b axcnepHMeHTe c noMombio w3Me- 
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PCHHM CnOCC>6HOCTH pa371HMHblX HCMCWCHblX COeiJMHCHHH KOHKypHpOBaTb 

3a CBA3H 6eaxa c xopoiuo cBsisbraaeMhiM ueue hum anraHaoM. 

KoMnjieKcoo6pa3yiomHe 6eaxw (xax b naa3Me, Tax h b xaeTxax — 
cm. ra. 8), no H36HpaTeabHOCTH hx cpoacTBa x jinraHnaM, creneHH 3Toro 
cpoacTBa x onpeaejieHHbiM aHraHaaM (/C a ) h xoHueHTpauHH hx cbh3ch 
B 6CTCCTBCHHOH 6HO.!OrHMeCXOH CHCT6MC iN) nOflpa3flejl»IOTCfl Ha CneiJlH- 
4>HHeCKHe H HCCnCUMfJjMMCCKHC. CnCUHfJjHMCCXHC 6eaXH XapaXTepH3yiOT- 
c» bhcokoh H36HpaTejibHocTbio cpoacTBa, cTcpcocncuHfJjHWHOCTbio x onpe- 
aejieHHbiM, 6HonorHMecxH axTHBHbiM aHraHaaM; bmcokhmh sHaueHMsiMH K a 
c jiHranaaMH (name Bcero nopaaxa 10 7 —10 10 M~'); hhskoh cMxocrbio, 
HacumaeMOH b npeaeaax cfjws Hoaora 4ecx h x xoHueHTpauHH aMrauaa (no- 
pstfxa 10 7 — 10 9 M) npH HajiMWMM oaHoro cBaaMBaioinero Mecra Ha 
Moaexyay hjih cB$i3biBaioiayio cy5beflHHHuy Moaexyabi (n = 1). Hecneiw- 
(J)HMecKHe 6eaxw, Hao6opc>T, o6aaaaiOT hmskoh HaSupaTeabHOCTbio cpoa¬ 
cTBa x aMranaaM; caa6biM cpoacTBaM x hhm (K a nopaaxa lO^-lO 5 M —1 ); 
Ooabiuoft CB«3MBaioiucM CMxocTbio (N nopsiaxa 10 5 —10 4 M npw n > 1), 
HeHacbimaeMOH cf)M3noaorn>jecxMMM xoHu.cHTpauMsiMn anraHaoB. Hecne- 
UH^HMecxoe CBB3biBaHHe o6ycaoBaeHo raaBHbiM o6paaoM rwapo4)o6HMMM 
h MOHHbiMM B3aHMoaeHCTBHBMM 6eaxoB c aHranaaMH. 

H3BecTeH p«a cneuH(|)HMecxHX h Hecneu,H(J)HMecKHx 6eaxoB naa3- 
Mbi xpoBH, cnoco6Hwx BCTynaTb b xoMnaexcbi c pa3anMHbiMH ropMonaMH. 
HaH6oaee noaHo H3yMeHbi naasMCHHbie TpaHcnopTHbie 6eaxH, CBsawBa- 
(omne crepoHaHbie h THpeonaHue fopmohm (B3CT(J)aa, 1960-1971; Po3eH 
h ap., 1965-1988 h ap->- 

CneiuicfmHecKMe Tpancnopruwe oeaxn naa3Mbi kpobm. M 3 cneun- 
4>HHecxHX naasMCHHHX 6eaxoB, BCTynaiomHx b xoMnaexcbi c ropMOHa- 
mh, HaH6oaee xopomo HccaeaoBaHu: 1) TpaHCxopTMH, Han xopraxocrepoHa- 
CBB3biBaioiiiHH rao6yaHH (KCO, B3aHMoa£ hctB y ioluhh c raioxoxopTHxoH- 
aaMH, a Taxxce nporecTH homh, HanaeHHMH y 131 BHaa Bcex xaaccoB no3Bo- 
homhhx; 2) TpaHcnporecTHH (FICD 6epeMeHHOH Mopcxon cbhhkh h HyT- 
pHH, H36wpaTeabHo B3aHMoaeHCTByioiUHH c nporecTHHaMH; 3) cexc-crepo- 
nacBMSbi saiomMH. Haw TecTocrepOH-3CTporeHCBJi3biBaioiuHH rao6yaHH 
(CCD, BsaHMoaeHCTByiouiHH Toabxo c aHaporenaMH h acrpaaHoaoM, bubb- 
aeHHbiM y ueaoBexa, o6e3hHH h mhohix apyrnx Bwaos; 4) TecrocrepoHCBji- 
SbiBaiomHM rao6yaHH (ThCD xpoanxa, H36HpaTeabHo b 3a hm oacHCTBy 10 - 
mHH c aHaporeHaMw; 5) 3CTporeHCB«3biBaiomHH rao6yaHH, wan a-tjxrronpo- 
TeHH, xpbicu H MbllUH OCD, CHi UH(J)HHeCKH CBH3bIBa»OmHH B KpOBH 3THX 
BHaoB amub oflHH acrporeHH (H3 bcctho Hecxoabxo M3oc)x)pM 6eaxa); 6) th- 
poxcMHCBHSbiBaiomHH rao6yaHH (TCD, cneiJLMcfiMMecxH B3aHMoacHCTByio- 
I 1 XMH C THpeOHaHbIMH POpMOH3MH H npOKflC BCero C THpOXCMHOM, o6Hapy- 

xcchhhm y MaexonHTaioinMx; 7) THpoKCHHCBM3biBaiomHe npcaab6yMHHbi I h 
II (TCnA), Taxxce H36HpaTeabHo CBH3HBaiomHe th peonaHHe ropMOHbi 
(npeHMymeCTBCHHO THPOXCHH). BaXCHCHUlHC CBH3blBaK1lUHC H HCXOTOpHC 
apyrac xapaxTepHCTHXM dthx 6eaxoB npHBeacHbi b Ta 6a. 1 1. 
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KpoMe nepeHHOieHHbix cnemi^HMecKHx dejixoB rma3Mu kpobh 
BMSBJ ieHMf ho MeHee ikviho oxapaKTepH30BaHbi: rpaHCKajibUH^epMH* 
CneUH(})HHeCKH CBJI3UBaiOIIlHH BHTaMHH 25-OH-D3*, 3KaH30HCBSI3UBai0- 
mHH 6eJiOK reMOJiHMfJjw jihmhhok HacexoMux; (JjcTyMH — 6ejiox 3 m6p«o 
HOB CBHHeif H OBCU, H36HpaTeAbHO B3aHM0flCHCTByi01UHH C THpeOHflHbl- 

mh ropMOHaMH; HHcyjiHHCB5i3UBaK)iiiHH 6enox; CTr-CBSi3UBaiomHH 6e- 
jiox; npojiaKTHHCBB3biBaioiiiHH 6ejiox; CBfl3biBajoinne 6e/iKii ujisi MOP I 
h MOP II; aHrnoTeH3HH l-cBa3UBaioiiiHH 6ejiOK, h eoTe h h hCB$ i3bJBato hih h 
npOTeHH H T.fl. 

Cneun4>HMecKHe ropMOHCBasMsaioinMe 6e/iKH o6pa3yiOT KOMruiex- 
cu, xax npaBHjio, tojibko hjih npeano*iTHTejibHO c npHpoflHhiMH, 6 hojio~ 
nmeCKH aKTHBHblMH ropMOHaMH, HO He C HX HeaKTHBHbIMH MCTa6ojIH“ 
T3MH wm CHHTeTHMeCKHMH SHajlOraMH. 3tHM OHH OTJIHMaiOTCfl, C Ofl- 
HOH CTOpOHbl, OT HeCneilMCj)MMeCKMX 6eJlKOB KpOBH, CBH3bIBaK)IHHX B TOM 

luiH hhoh CTeneHH npaxTHMecxH jiio6bie coeaHHCHWH, c Apyroii cropoHu, 
OT KJieTOHHbIX peuenTOpHUX 6eJIKOB, CBH3bIBaiOWHX He TOJlbKO npHpOfl 
Hue, HO H CHHTeTHMeCKHe ropMOHU (CM. 171. 8). ropMOHCBfl3UBaiOmHe 
6ejiKH CHHTe3HpyioTCB, xax npaBHjio, b neweHH h bb^shotcb nojiroxcHBy- 
IKHMH COeflMHeHMJIMM. 

TpaHcnopTHue 6ejiKH OopMHpoBajiHCb b 3bojhouhm pasHbiMH ny- 
TSMH H COOTBeTCTBeHHO npeflCTaB^BIOT Co6oh npOayKTbJ pa3JIHMHUX cy- 
nepceMCHCTB reHOB. Tax, KCr h TCr — mtichw cynepceMewcTia HHnn6H- 
TopoB cepHHOBux npoTea3; CCr h ThCF (MOJiexy/iapHue BapnaHTu 
o^Horo 6ejixa) — upeacraBMiejiH cynepceMeiicTBa, BKjifowaiomero npcrre- 
hh S, HexoTopue apyrae 6 cjikh npoTHBOCBepTUBaiomeH chctcmu h ana- 
poreHCB»3UBaK>iiiHH 6ejiox ccmchhhkob; 3CT h aJib6yMHH — wjieHU 
oco6oro ceMeicTBa (repuiareH m ap., 1987; Xommohzi h ap., 1987). 

CeMeiiCTBa 6ejixoB xpoBH, yMacTByiomHX b cneuM^nmecxoM 
TpaHcnopre topmohob, mo*ho noapaaaejiHTb Ha aae rpynnu. flepaaa 

H3 HHX BKJTIOHaeT 6ejIKH, nOCTOBHHO SIpHCyTCTByKHUN e B TUtaSMe KpOBH 
b bucokhx KOHueHTpauHBX Ha Bcex aTanax OHToreHeaa, Haynnaa c no3fl- 
HHX CTaflMH 3M6pHOHajIbHOro paSBHTHS. K HMM OTHOCBTCfl: TpaHCKOpTHH, 
cexc-crepoMacBHsuBaiomHH r^o6y/iHH, kpojimhhm TecTOcrepoHCBa3UBa- 
H3IHMH rjlO^yjIHH, TpaHCKaJIbmiOepMH, THpOKCHHCBSl3UBaiOIIlHft npeajlb- 
6 vmhh, HHcyjiHHCBB3UBaioiiiHH 6e/iox h, b03moxcho, HexoTopue apyrae. 
Bropaa rpynna 6 cjikob noaB/jaercs b kpobh b onpeaejiaeMux kojimmcct- 
Bax JIHOJb BO BpeMB 6epeMeHHOCTH H/Im/m Ha 3M6pHOHajIbHhIX CTaawaX 
pd3BHTH5f y JKHBOTHMX HL'KOTOpbiX BMflOB. K 3TOM rpyilllC felKOB OTHO- 
CflTCfl TpaHCnporeCTHH MOPCXOM CBMHKH H 3CTpOreHCBSf3blBafOHlMH 

TonporewH xpucu h muuih. llepBWH H3 hhx HanwHaeT hhtchchbho 

CHHTe3HpOBaTbCS, BMflHMG, B nJiailCHTe fSepeMCHHOH MOPCKOH CBHHKH, 
npHMeM CHHTC3 CTO pe3KO T0PM03HTCB nOCJlC POOOB. BTOpOH 6eJ!OK CHHTe- 
3Hpyerca nencHbio ruioaa h cexpeTHpyeTca eio y mhotmx bhjiob jkhbo- 
thux, ho cneuHOHMecxM cB«3MBaeT acrporeHU jiMiiib y xpucu, a Taxxce 
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MHIUH. Ms KJPOBH 3M6pH0Ha a-(J>eTOnpOTeHH, HeCKOAbKO MOAH(J>HUHpy- 

na>, nepexoflMT b KpoBb MaTepn. Ilooie pomn awr 6ejiOK m kpobh Marepn 
AOBOJibHO 6hicTpo MCMeaaeT, a y poahbiuhxcsi kpwcht npoaamaer CHHTe- 
3HpoBaTbcs h uMpxyjiHpoBaTb b xpoBH b onpeAeAaeMwx KOHUCHTpamiSX 
AO 28-ro ah 9 nocTHara/ibHoro pa3®MTHsi. Flooie 28-ro ahh 3crporeHCB«~ 
3UBaiomMH 6ejiOK npaxTHwecxH b kpobh He o6HapyjKHBaerca. Hirrepec- 
ho, hto BHe 6 epeMCHHOCTH nporecrepoH y mopckoh cbhhkh h acrpauHO^ 
y xphicbi cneiw4»mecKH b kpobh He CBH 3 aHbi, Tax kbk KCT mopckoh cbhhkh 
nporecrepoH npaKTHHecKH He CBH3MBaeT, a y Kpbicu CCF orcyrcTByer. 
Cnem«J)HMecKMe 6 cjikh, CB93HBaioiiiHe 3th ho/iobmc ropMOHM, nowBjiaiOTca 
b opraHH3Me ahuib bo speM» 6epeMeHHOCTH, xoma KOHu.eHTpau.Ha acrpore- 
hob h nporecrHHOB b kpobh BoapacraeT Ha oaHH-ABa nopsAKa. 

Chht 63 HeKorophix cneuH(J)HMecKHx 6 eyiKOB, crauMonapHo npncyTCT- 
ByiOIAHX B KPOBH B BbICOKHX KOHU^HTpaUHSX (10 _8 ~10~^ M), TEK 2 Ke 
B 3 aHMOCB 933 H C 6 epeMeHHOCTbIO. flOKASaHO, HTO y HCKOTOpHX BHAOB H, 

b uacTHOCTH, y HejiOBeKa, chhtc3 KCr, CCT h TCr npH 6 epeMeHH 0 CTH 
pe3fco BospacraeT, b peayjibrare nero KOHueHTpaiiHa btmk 6@MK.rn h, 
caeAOBaTeAbHO, hx caasMBaiomaa cnoco 6 HOCTb yBejiHHHBaiOTCa b 2-5 pa3 
h 6 oaee. 3rxnepHMeHTH noxasajiH, hto ycn/ienne cHHTesa 3thx 5cjikob 
bo BpeMa 6 epeMeHHOCTH o 6 yciiOBjieHo, no-BHAHMOMy, noBbiuieHneM koh- 
ueHTpauHH b kpobh acrporeHOB. OneBHAHO, nacTO BcrpenaioiKHeca iioao- 
Bbie pa3JIHHH9 B KOHUCHTpaUHH 3THX 6 &AKOB B 3HaHHTCJlbHOH MCpe 
o 6 ycjiOBjieHbi pa3AHHHHMH b KOHueHTpauHH aHAporeHOB h acrporcHOB 
y oco 6 en MyxcKoro h xceHCKoro nojia. OaHaKo cTHMyjiHpyioiAHH atJxfceKT 
acrporeHOB h HHra 6 npyiou(HH a^eicr anaporeHOB peajiH3yerca Awuib 
npn ynacTHH CTr. KpoMe toto, caM CTr — moiahmh cTHMyaaTop o 6 pa- 
30B3HHH 3THX TpaHCIlOpTHblX 6 ejIKOB. HapHAY C ynOMSHyTMMH ropMOHa- 
mh b peryjiflAMH npoAyxuHH BbimeHa3BaHHbix iuia3MeHHbix 6ejiK08 ne- 
neHbio npHHHMaiOT ynacTHe h apyrae ropMOHbi: KopTHKOcrepoHAU hjim 
hx MeTa 6 ojiHTbi ee ropMoasr, a THpeoHAHbie ropMOHhi ee CTHMyjiHpyicrr, 
OpitHCM HC 33 BHCHMO OT CTF (BeCT(f?aA H AP-, 1965, 1983; P03eH H Ap.» 
1966, 1971, 1991). 

HecneuHct)HMecKoe CB«3NBaHne ropMOHOB 6 eAxaMH njia3Mbi kpo¬ 
bh. HecneuH(f>HHecKH CBasMBarb ropMOHbi cnocdSuu pa3AHHHMe Scakh, 
b tom HHCAe y-rno 6 yjiHHbi, TpaHC(J>epnH, TpnncHH h MHorae Apyrwe. 
Hs njiasMeHKMx 6 eaKOB b imane Hecneiu«J)HHecKoro BaaMMOAeftCTBHa 
C ropMOHaMH HaH 6 ojIbUIHH HHTepeC npeACTaBAfllOT CMBOpOTOHHMH ajlb- 
6 yMHH, npHCyTCTByiOIAHH B KPOBH B BbICOKHX KOHUeHTpaUHHX (OKOAO 
4 r%), h a i -kheamh iviHKOnpoTeHH (opo30MyxoHA), Han 6 oAee hhtchchb- 
HO CB93MBaiOUlHft paSAHHHblC CTepOHAHblC ropMOHM. OAHaKO 3TH 6 ejIKH 
HMeiOT jiHuib BcnoMoraTejibHoe h HecneuuajiH3HpoBaHHoe 3HaneHHe jjjin 
TpaHcnopTa ropMOHOB. 

y Macrae (|x>pMeHHbix aaeMCHTOB kpobh b CBH 3 biBaHHH ropMO- 
HOB. HMeCTCa MHOIX) AaHHMX O BSaHMOACHCTBHH 3pHTpOUHTOB c npeA“ 
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CTaBHTeJIflMH paSHblX KJiaCCOB ropMOHajIbHblX COeflHHCHHH (FlHTepCOH H 

flp., 1955; Kape4>, 1966). Biuecre c TeM hckotophc ropMOHbi y aM- 
(J)h6hh h nTHU 0Ka3biBai0T cneun^HwecKHe 3tfx})eKTO Ha apHTpouHra. 
K HHM OTHOCHTCfl, B MaCTHOCTH, KaTeXOJiaMHHbl. MeM6paHbi JmcpHhIX 
apHTpouHTOB coflcpxcaT b 3tom cayMae peixenropHbie CB93UBaioiiiHe hx 
6ejiKH (BejiH3HK»H, 1975, 1976; Jle(J)KOBHu h ap.» 1976, 1978). 

ycraHOBjieHO, mto uHpxyjinpylomne jihm4)ouhtn h mohouhtw 
MOryT HHTeHCHBHO CB«3bIBaTb n/HOKOKOpTHKOHAbl, HHCyJIHH, CTF, Kajlb- 

uhtohhh h HCKOTopbie apyrue ropMOHbi (BewyM, 1968; FIocHep, 1974). 

OAHaKO CBB3bIBaiOmafl eMKOCTb MOHOUHTOB H AHM(t)OUHTOB B KpOBH He- 
BejiHKa. rioaTOMy bpha jim 3th ajieMeHTbi 6ejiow xpoBH choco6hm hp- 
paTb cymecTBCHHyio poab b xpaHcnopTc fopmohob. FIpeAnojiaraioT, mto 
CB 93UBaHHe ropMOHOB SejixaMH mieTOK jieHKouHTapHoro psma, oco6eH- 
ho He3pejibix 4x>pM, HMeer OTHomeHHe He ctoamco k Tpancnopry, ckojib- 
ko k peaJiHsauHH cneiiKifmMecicoro ropMOHasibHoro 3<|xl)eKTa Ha kjictkh 
h BbinojiHfleT peuenTopHyio <t>yHKu,Hio. 

d>H3M0J10rHHeCKasI pojlb CBHSblSaHMH ropMOHOB B KpOBH. Pa3- 
AHMHbie acneKTbi H3yweHH» eonpoca noKa3aan, mto ropMOHN, CBH3aH- 
Hbie c KOMnjieKCOo6pa3yioiiiHMH 6eaxaMH, xax npaewiio, cJ)H3HoaorH- 
necKH HeaKTHBHbi, a Taxxce He cnoco6Hbi nogBepraTbca MeTa6o;iHMecKHM 
npeBpameHHSM (CaayHyaiiT h ap., 1962; Poaa, 1964; BecnJiaji 
h ap., 1969, 1971). B pe3yabTaTe 3Toro 6HoaontqecKafl aKTHBHOCTb 
ropMOHOB HMeeT npsMyio KoppeasiTHBHyio CBH3b He c o6men kohucht- 
pauHen ropMOHa, a JiHiiib c KOHu.eHTpau.HeH ero cbo6oahoh 4x>pmu. 

HHcyAHHCB$i3biBaioiiiHH npoTeHH, HanpHMep, saaMMoaeHCTBya c 
ropMOHOM, BbiKjnowaeT He Bee, a JiHWb uacTb ero 6HOJiorHMecKHX 3<}x|)eK- 
tob. Tax, cneuHcJjHHecKH cB»3aHHbiH HHcyjiHH TepaeT CnOC 06 HOCTb npo- 
aBaaTb cBoe aeftcTBHe Ha cxeaeTHbie mwuiuw, ho coxpaHaeT 4>H3HoaorH- 
Mecxyio aKTHBHOCTb B OTHOUieHHH XCHpOBOH TK3HH (AHTOHHaACC H AP-, 
1961, 1964). B'J3MO)KHO, B XHpOBOH TK3HH B OTAHMHe OT MblUieMHOH 
o6pa3yioTCfl KaxMe-ro BeiuecTBa, cHHxcafomne BejinuHHy K a HHcyjiHH- 
6eaxoBoro BsaHMoacncTBUM h cnoco6cTByiouiHe TeM caMbiM AOKajibHOMy 
ocBo6oxcaeHHio ropMoua. 

CneuHcjjHMecKM CBH3WBafouiHe npoTenHbi 3HawHTe/ibHo topmosst, 
xax OTMeua/iocb, h MeTa6oaw3M ropMOHOB b nepH^epnqecKHx TxaHax, 
yeeaHUMBaiOT aaHTejibHOCTb hx npe6uBaHHa b kpobh h noaaBaaiOT bhbc- 
aeHHe fopmohob h 3 opraHH3Ma. Bhahmo, HecneuHtfjHMecKoe cB»3biBaHHe 
o6aaaaeT aHaaorHMHbiM topmo3$hiihm 3<JxJ)eKTOM, oanaKo b sHaMHTeabHo 
MeHbuien CTeneHH, ueM cneuHfJjHuecKoe. 

Bee 3th aaHHbie iio3boa»iot nojiaraTb, mto KOMnaexcHpoBaHHe 
ropMOHOB c 6eaKaMH kpobh, h npexme Bcero cneuH^HMecKHMH, nrpaeT 
6y^)epHO-pe3epBHpyiomyio pojib no othouichhio k ropMOHaM, peryanpysi 
nocryruieHHe hx h3 kpobh b tk 3 hh. C stoh tomkh 3peHH« co3aaHHe 
OTHOCHTeabHo aa6HJibHoro, nocro«HHo o6HOBafleMoro pe3epBa (aeno) 
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moxcct HMeTb 3H3MCHMC 6y{£>epa, CTa6MJiH3npyiomero aKTHBHyio kohuch- 
TpauHio cooTBeTCTByioiiiHx ropMOHOB b xpoBH h craaxtHBaiomero pea km 
H3M6H6HMSI 3TOH KOHUCHTpaUMM npM (})H3HOaorHMeCKHX CABHFaX CCKpe- 
UHH H Meia60JIH3Ma ropMOHOB. 

Oco6oe 3 HaMCHHe, bhuhmo, npHo6peTaeT cneuMtJjMMCCKOC cbh3u- 
BaHHe ropMOHOB npw 6epeMCHHOCTH, b tcmchmc kotopoh oho jih6o yBe- 
JIHMHBaeTCH B HCCKOJIbKO pa3, Jl h6o B03HHK3eT SaHOBO H flOCTHFaeT BH- 
COKHX BCJIHMHH. IlpH 6epeMeHHOCTH CneUH({)HMeCKHe 6ejIKH BfainOJIHH- 
IOT He TOJIbKO aenOHHpyiOmyiO $yHKUHK>. Ohm B aaHHbIX ycaOBHflX MO- 
ryT BbinojiHBTb samHTHyio poab, npeaoxpanHH opraHH3M warepH h ruio- 
aa ot M36hiTKa ropMOHOB h noaaepxHBaa onTHMajibHUH ropMOHaab- 
huh 6ajianc b cHcreMe MaTb — ruioa. Taxaa Heo6xoaHMOCTb, oneBHa- 
HO, B03HHKaeT, IIOCKOJIbKy B MaTepHHCKOM OpraHMSMC BO BpeMfl 6e- 
peMeHHOCTH CHHTC3 pm& ropMOHOB pe3KO yCHJIHBaeTCSI H ropMOHbl MO- 
ryT npoHHKaTb wepe3 imaueHTy b naoa. C apyrofi cropoHbi, Ha onpe- 
aejieHHbix aTanax 3M6pMoreHesa aHaoxpHHHbie aceae3hi ruioaa HawHHa- 
K>T aKTHBHO (jtyHKUHOHHpOBaTb, H ropMOHbl lUIOaa MOryT npoHHKaTb 
nepea imaueHTy b opraHHSM MaTepw. Bcjikh, cBA3biBaiomHe ropMOHu, 
orpaHHHHBaiOT aBHxeHMe ropMOHOB wepe3 imaueHTy h npeaoTBpamasor 
b opraHH3Max MaTepw m ruioaa pasBHrae ropMonajibHOH HHTOKCHKa- 
uhh. B nocae^HHe row BwcKaabiBaercH npeanojiojceHHe o tom, wto 
HexoTopbie TpaHcnopTHbie 6eaK h bo BpeMa 6epeMCHHOCTH MoryT Bhi- 
noaHaTb 4>yHKiiHio HMMyHoaenpeccaHTOB (A6eneB, 1977). 

Hexoropbie (JiopMbi naToaorwH 3HaoxpHHHbix (JjyHKUHH MoryT 
6blTb nepBMMHO o6yCJIOBJieHbJ HapyUieHHffMH B CBH3bIBaHHH ropMOHOB 
cneuH())HqecKHMH TpaHcnopTHUMH OeaxaMH. TaxoBbi, HanpHMep, ot- 
aejibnwe c|>opMi>i rnnepfcopTMUHSMa (h36ntok CBo6oaHbix rjiioKOKopTH- 
K0H30B BCJieaCTBHC nOHHXCeHHOH KOHUeHTpaUHH TpaHCKOpTHHa), awa- 
6eTa (noBbimeHHoe CBH3biBaHHe HHcyawHa cneuH(|m*iecKHMH 6eaxaMH) 
h T.fl. (AHTOHHaaec h ap., 1964; He Moop h ap.. 1965; Po3eH h ap., 1966, 
1969). 

Hapaay co cneuncfameciCHMH 6ea xaMH ruiaaMw kdobh 6ycf)epHo- 
peaepBM py ioiuy 10 (jjyHKUHio Moryx BbinoaH$m> cneuHtfiHMecK h e op ra h - 
h n e h KjieTOMHue peryaaTopHbie 6ea k h. K opraHHbiM 
6eaicaM Taicoro poaa othochtch, b wacTHOCTH, a h/j poren c b a 3 u Ba k>iuhh 
6eaox ceMeHHHKOB (ABP) h nporecTHHCBA3biBaioiiiHH 6eaox mhtkh — 
yTeporao6HH (MaHHyopHHr, 1977; IloHCTHra wap., 1978). K KaeTOMHbiM 
*e 6eaxaM othochtca pa3aw*iHhie crepoMoayaHHbi, b qacTHOCTH oco6hh 
3CTporeHCBfl3biBaiomHH 6eaox (03CE) KaeTOK neueHH (Cmhphob, 1977, 
1988, 1990). 



rjIABA 7 


nEPH&EPHWECKHff METABOJIM3M 
TOPMOHOB M MX 3KCKPEMMS 

OCHOBHblE nyTH nEPH&EPHHECKOTO 
METAEOJIH3MA 

OaHOH H3 H€ 06xOflHMhlX nOflCHCTCM B opraHHSaUMH 3HAOKPHHHHX 

<t)yHKUH»i aBJiaerca nepHcJ>epMMCCKHM MeraCkuiMSM popmohob. BaxtHew- 
myio poAb b nepH<)>epHMecKHx npeBpameHHax ropMOHOB wrpaiOT npo- 
ueccfai KaTa6ojiM3Ma. KaTa6oAH3M popmohob — 3to coBoxyiiHocTb npo¬ 
ueccoB 4)epMeHTaTHBHOH aerpaaaUHH hcxoahoh xhmhmcckoh crpyKTypbi 
cexpeTHpyeMwx ropMOHajibHNx cocahhchkh. Flo ochobhoh (J>H3HOJiorH- 
qecxoft cymHOCTH KaTafkviHwecKHe npoueccu, xax yxc oTMewajiocb, — 
arc npexAe Bcero cnoco6 Heo6paTHMOH HHaKTHBauHH ropMOHOB h o6ec- 
neMeHHsi ropMonaJibHOro fiajianca, ypaBHOBeuiHBaiomHH nponyKUHio rop- 
MOHOB H noarOTaB/IHBaiOIUHH KJieTKH K riptteMy HOBOM nopilHH rop- 
MOHajibHOH HHtJjopMau.HH. XHMHMecxasi nerpaflaunfl ropMOHOB, ocymecr- 
BJifieMasi c noMouibio cneunajibHfaix cfjepMeHTHwx chctom, nporexaeT 
B pa3JIHMHUX TK3HHX, HO npeJKAC BCcXO B CIUiaHXHHMCCKOH CHCTeMO 

h noMKax. 3 th opraHu o6ycjiOBJiHBaiOT HHaxTHBauHio popmohob, noaro- 

TaBJIHBaiOT HX K BMBeaeHHK) H3 OpraHH3Ma 

BMecre c TeM snaueHHe MeTa6oAHqecKHx npoueccoB Ha nepw- 

(|)epHH He CBOJ3HTCH TQJIbKO K HCo6paTHMOH HHaKTHBaUHH POpMOHOB. 
B KaTa6oAH3HpyiomHx opraHax h, mto oco 6 chho saxHO, b pearwpyiomHX 
opraHax MOryT npoTexaTb 06- 
MeHHue npouecchi, npHBoasi- 
mwe k aKTHBauHH, peaKTHBa- 
uhh, B3aHMonpeBpameHHBM 

ropMOHOB M B03HHKH0BeHH10 
HOBOH POpMOHaJIbHOH aKTHB- 
HOCTH (pHC. 44). 


Puc. 44. HanpaB^eHHH nep«- 
4>epHMecKoro Mera6o^H3Ma rop¬ 
MOHOB 



AKTHBaUHfl 


K MHCJiy npoueccoB axTHBauun othocmtcsi, HanpnMep, npeBpame- 
HHe ceKpeTHpyeMoro aHApocreHAHOHa b TecrocTepoH, TecTOcrepoHa — 
b 5a-flHrHflpoTecTOCTepoH hah aHApocraHAHOJibi, ceKperapyeMoro acrpo- 
Ha — B 3 CTpaAHOA, THpOKCHHa — B TPHHOATHPOHHH, aHPHOTeHSHHa I — B 
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aHrHOT£H3HHM II H III. B KaMCCTBe npHMepOB peaKTHBaUHH MO)KNO 
npHBecTH nepexoa KopTH30Ha b kopthsoji, BOCCTaHOBjiemie CTpyKTypbi 
TecTocrepoHa h ocTpaano^ia H3 hx MeTa6anHTOB — awjspoc TCHawoKa h 
acTpoHa cooTBeTCTBeHHO. npMMepaMH B3anMonpeBpauieHHH ropMOHOB 
pasHoro rwna jibjijhotcji npeBpamenwe aiiaporenos b acrporeHw b rwno- 
xajiaMyce h b apynix omejiax Moara, a TaKxe b xupoBoft tk3Hh m 
nepexoa 1 7-OKCHKopTHKOCTepoHaoB — b anaporenM. HaKoneq, k npo- 
ueccaM ())£pMeHTaTHBHoro npeBpamenHsi ropMOHa Ha nepH(J)epH>i b coe- 
aHHCHHM C HOBblM THIIOM ropMOH3JIbHOH 3KTHBH0CTH MOJKHO OTHCCTH 
o6pa30BaHHe 3HKefJ)a/iMHa, 3HaopcJ)HHOB h nenrHaos naMsiTH H3 fS-jmncn 
ponHHa (cm. m. 4). Bee 3 th weTaCkwimecKHe peaxqHH b pearwpyioiUHx 
TKaHsix, oHeBHAHO, HrpaiOT cyuiecTBeHHyio po/ib b mccthoh pery;nmHH h 
caMoperyaauHH 3()x|>eKTHBHOCTH ropMOHOB. 

B ycaoBHflx <j)H3HOJiornMecKoro noxofl MeTa6oanMecKHe npoueccu 
Ha nepH())epHH HaxojtsiTcsi b coctohhhh paBHosecws c npoqeccaMH ropMO- 
HaabHOH npOayKUHH. IlyTH H CKOpOCTb npeBpaiUCHHH ropMOHOB HCCaeay- 
IOTCS3 6HOXHMHMeCKHMM MCTOflaMM in VIVO H in vitro, o6menpHH5IThlMH jum 
aio6bix 6noopraHHMecKHx coeaHHeHHH. 

B aaHHOM CAynae McnoAb3yK>TCH ropMOHu, we ieHHhie *H, l4 C m ,M I. PaflMoar- 
TMBHbic BeiuecTua bboast b 4>M3nojiorM»iecKMx KOimeHTpauiisx b opraHMSM b oiiurax in vivo 
mam b epeay c MHK\'6MpyeMbiMM xycoMKaMM, cpcsaMM, TOMoreHaTaMM TKanen m cy6mieTOM- 
hmmm 4>paKUM»MM b onuTax in vitro. Hepea onpeaejieHHbie MiiTepBaAhi BpeMeHM nocAC 
HirbeKUMM ropMOHa mam Ha*iajia MHxy6auMM c hmm MccAeayeMbix TxaHCM Menetibic rop- 
MOHaAbHbie Me~a6«AMTbi m 3 6MOAorM>iecKoro MaTepMaAa axcrpampyioT, ommiiwiot c no- 
Mombio pa3AMiHbix xpoi«a rorpacJwviecKHx npoue;iyp, 3aTeM machtm^mumpyiot m koam*icct- 
Bemio onpeaeAMiOT. B onhiTax in vivo npoayxTbi npe pamenMH ropMOHOB onpeneAsiiOT 
o6bl4HO b axcxpeTax 

B xanecTBe HHTcrpa/ibHbtx noKa aTe/iew hhtchchehocth MeTa6o- 
jiHuecKHX npoueccoB in vivo nacro ncno/ib3ytOT BejiHMHHy nepnoaa nojiy- 
pacnaaa topmohob (T^) h cxopocTb MeTaCkviHMCCKoro mmpeHca (CMK). 
FlepHOfl nojiypacnaaa ropMOHOB — 3to spews, 3a xoropoe KOHueHTpaqHs 
BBeaeHHOH b xpoBb nc.pq.HH paanoaKTHBHoro ropMOHa Hco6paTHMo 
yMeHbiuaeTcst BqBoe. B Ta6jt. 12 npHBeaeHbi BejiHHHHbi pasjiHHHMx 
ropMOHOB. 

CxopocTb MeTa5a7iHMecKoro K/inpcHca ropMOHOB xapaKTepH3yer 
Q&htM KpOBH, nOJIHOCTblO H H£o6p3THMO OHHlliaeMblH OT ropMOHa 3a 
onpeq&neHHbiH npoMeacyTox BpeMeHH. 

MeTa6ojiH3M CTepoHUHbix topmohob npoTcKaex rjiaBHbiM o6pa- 
3 om 6e3 pacmeruieHHs CTepoHflHoro cxejieTa h cboahtcs b ochobhom 
K peaKUHBM BOCCTaHOBJieHHfl aBOHHOH CBS3H B KOJIbUe A <B OCHOBHbIX CC- 
MeftcTBax ropMOHOB, xpoMe acrporeHOB); oKMcaeHHH — Boccra hob ji eH h s 
H exoTopbix KHcnoponHwx 4)yHKUHit; rHapoKCHjinpoBaHHfl yrjiepoaHbix 
aTOMOB. Oh ocymecTB/iHCTCH aocraxoMHo hhtchchbho He tojibko b chc- 
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T a t5.li/ii a >2 

Be/iMHMHa nepMOfla no/iypacnaaa HeKOTopux topmohob 
y 3AOpoBoro ne/iOBexa (o6o6iiieHHbie cpeAHue AaHHbie) 


TopMOH 



Tp2, mmh 

t 4 

5760 

CTT 

15—17 

t 3 

2700 

rrr 

15—20 

F 

70—90 

AKTF 

15—20 

B 

50—60 

aaf 

15—20 

Ajibfl 

20—30 

MeAaTOHMH 

10—20 

T 

30—40 

HHcyjiMH 

8—10 

Pr 

90—105 

COMaTOMe/lMHbl 

8—10 

e 2 

20—25 

PO 

KaTexojiaMMHbi 

2,5—5 

0,5—2,5 


TeMe KaTa6ojiH3MpyiomHX opraHOB (neweHH, KHmeiHHice, nowxax), ho 
h b M03re, Mbiuiuax, xoxce m flpyrax tk3hbx, HCKJiiowafl thmhko-jihm- 
4)OHAHyiO. 

Bee CTepoHAHwe ropMOHhi, coAepxcamne b KOJibue A A 4 -3-KeTor- 
pynny (KopTHKocTeponabi, nporecTHHbi, cexpeTHpyeMbie aHaporeHbi), 
HMeiOT o6iiimh nyTb npeBpameHHH, coctobuihh hs a»yx nocjieaoBaTejibHO 
npoTexafouiHX DTanoB (Hop^MaH, 1960): 



TeTparHiipo<t>opMt>i 
KOPTH KOCTepOHUOB, 
A-aHonu, 
nperHaHOflOHbi 
(BOCCTaHOB/leHHC 

Konbua A) 


Uwnnp0(j)0pMbi T CTparHjipoffcopMb! 


3tanbi npeBpatueHHB no no.nbuy A 
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riepBbiH sxan cboahxch k Boccxa h objichhk$ A 4 -abohhoh cbh 3 h c 
o6pa30BaHHeM AHraaponpoH3BoaHMx ctcpohaob h ocymecTBjiflercM non 
neifCTBHeM HA£tf)H-3aBHCHMbix tj)epMeHTOB, nasMBaeMMx 5a- h 5/J-pe- 
nyKTasaMM, 5a-peayKxa3M jioicanH30BaHbi nnaBHbiM ofipaaoM b mhkpoco- 
MajibHOH h snepHon c^paKUMMx kjictkh. B cbok) owepeAb y3-penyKTa3hi, 
KaK npaBMJIO, JlOKajIHSyiOTCM B paCXBOpHMOH {JjpAKUHH KJI6TKH (UHT030- 
jie) h o6pa3yiOT 5/S-npoH3BOflHhie cxepoHAOB. 

Tax o6pa3yioTCfl 5a- h 5/?-AHrHApo<J)opMbi xopxHKocxepoHAOB (ah- 
ninpoKopTH3o^bi, flMranpoKopTMKocrepoHw, nHnmpoajibnocTepoHbi), 
nporecTMHOB (AHrHAPonporecxepOHbi) m TecrocTepoHa (aHranpoTecTOCTe- 
pOHhl). npn 3X0M H 5a- H 5/3-BOCCTaHOBaeHHC KOpTHKOCTepOHAOB IIpMBO~ 
AHX, nO-BHAHMOMy, K npaKTHMeCKH nOJIHOH HHaKTHBaUMM ropMOHOB. 
B cjiynae nporecxwHOB k HnaKTHBauHM hcxoahopo ropMOHajibHoro coenH- 
hchhu npHBOAHT qame Bcero jiHuib 5/S-peAyKu.H5i, 5a-AHniAponporec- 
TepoH (5a-D/V) MOHcex o6jianaTb BbipaxeHHOH nporecTHHOBoii axxHB- 
HOCTbio. B cjiynae aHnporenoB 5a~penyKTa3Hasi peaKuwa, npHBoaamaa 
k o6pa30BaHHio H3 T 5a- DT, Bbi3biBaex 3Ha*mxejibHoe ycmieHHe aHApo- 
reHHOH axxHBHoexH. BMecxe c xew 5/S-peayKuHJi T BbisuBaex y MjiexonH- 
xaiomHx nowxH nojmoe HCMesHOBeHne aenporcHHosi h aHa6ojiHMecKOH 
axxHBHoexH ropMOHa. OflHaKo 5/?-npoH3BonHue T, BepoaxHo, He aBjiaiox- 
csi 6HOJionmecKH hhcpxhumh cocahhchhhmh. Tepas aHAporeHHyio h 
aHa6ojiHMecKyio axxHBHocxb, ohh Moryx npHo6pexaxb h Hexoxopbie ho- 
Bbie CBoiicxBa. Tax, 5/3-DT h Hexoxopue ero Mexa6oAHxu y 3 m6phohob 
U hiruiHT o6jianaiox cnoco6HOcxbio HHnyuHpoBaxb ckhtss reMorjio6nHa h 
ycnaHBaxb 3pHxpono33 (MpBHHr h np., 1975). 

Bxopoii o 6 iahh sxan npeBpameHHH A 4 -3-KexocxepoHAHbix ropMO- 
hob, cjienyiomHH 3a 5-peAyKxa3HbiMH peaxunsiMH, — 3 x 0 ntApupoBaHHe 
3-Kexorpynnw c o6pa30BaHHeM 3a- h 3/?-oKCHnpoH3BOAHUx cxepoHAHux 
ropMOHOB. 

3xh peaxuHH ocymecxBjiaioxca npw yqacxHH (JjepMeHTOB 3a- h 
3^ OKCHcrepoHAAerHAporeHas (oKcHnopeAyicxa3), xoxopue b npncyxcx- 
bhh HAJIdJH hjih HA/1H BOCCxaHaBjiHBaiox 3-Kexorpynnbi b 3-oKCHr- 
pynny. 06a 4)epMeHxa Moryx cymecxBOBaxb b Kjiexxax xax b pacxBopH- 
moh 4)opMe, xax h b $opMe, CBasaHHow c MeM6paHaMH 3HA0iuia3MaxH- 
necKoro pexHKynyMa. B pfe3y/ibxaxe 3-oKCHcxepoHAAerHAporeHa3Hux pe- 
axuHH o6pa3yioxca xexparHAPtxJjopMbi cxeponAHbix ropMOHOB. Bhahmo, 
xexparHApoMexa6oaHXN cxepoHAOB b 6ojibinHHCXBe cnyqaeB yxce He o6na- 
Aaiox npaMOH 6HOAonmecKOH aKXHBHOCXbio h Moryx 6hrrh kohcmhhmh 
nponyxxaMH xaxa6oAH3Ma cooxBexcxByiomHx ropMOHOB. 

MsBecxee h npyrofi oobumh nyxb Mexa6ojiH3Ma cxepoHAOB. Oahako 
oh HMeex 6o;iee y3Koe 3HaneHHe, rax xax npHcym Jirniib C 21 -CTepoHAHWM 
ropMOHaM. Oh cboahxcb k BoeexaHOBAeHHio Kexorpynnu y 20-ro ymepoA- 
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l.VT* +riiioKOio-l-4>oc4>aT 


AKTHsaiiHa rjiioicoifai 


yA^-TiiioKOM+niipo#oc4>aT 


[n HpO^OC#«T|rpHiIH/l- 
TpaHc*apaia) 


y/l^-rillOKOM 


J+HA/U 

l+o 2 ) 


y ZIC-Pnio aypOHHji 



Horo aTOMa h o6ecneMHBaeTc» MHxpocoMaAbHHMH h umto 30 jii»hmmm 4>ep- 
MeHTaMH 20a- h 20^-OKCHcrepoHAAerHAporeHa3aMH, hjih oxcHAopeAyx- 
Ta33MH (CM. BUQie, E). 

B pesyjibTaTe 20-OKCMAeraaporeHa3HOM peaKima oSpasyiOTO* 
20-flHrH^ponpoH3BOAHi>ie Cji-CTeponaoB, b kotophx rHApoKCHJibHaa 
rpynna opneHTHpoBaHa ah 6 o b 20a-, ah 6 o b 20/?-noAOxceHHH. Cy6crpa- 
tsmh atom pesKUHM MoryT 6uTb Kax hcxoahhc, ceKpeTHpyeMue crepoH- 
flbl, Tax H MX TeTparHAPOMeTaGojIHTbl. Flpw ATOM 20a OKCHHp©M3BOAHHe 
caMHx ropMOHOB b OTjiHMHe ot 20y3-npoH3BOAHhix MoryT o6iiaA>a b Bbipa- 
xeaHoft ropMOHajibHOH axTHBHOCTbio. B to xe bpcms h 20a-, 20^-AHraA- 
pOtJXJpMM CTepOHAOB C BOCCTaHOBJICHHblM KOAbUOM A 6HOAOrH*ieCKH HC- 
aKTUBHM. Mera6ojiMTM C2i-CTepoHaoB c BoccraHOBACHHOH Cokoboh 
K enbio m BOccraHOBjieHHbiM koamiom A cocrasj shot 3Ha*j*sTejibHyio wacTb 

KOHCMHMX, 3KCKpeTHpyeMbIX MCTaOOAHTOB OpTHKOCTepOHJJOB H IipOre- 
CTHHOB. 

HaxoHeu, turn nepH^epHnecKoro MCTa6oAH3Ma scex crepoHAHbix 

ropMOHOB B TOM HAH HHOH CTCHCHH XapaKTepHhl npOUCCCM THAPOKCHAH- 
posaHHfl b pa3HMx no3HUHHX crepoHAHOH MOAexyAM. npoueccbi rHApO- 
KCHAHpOBaHHfl npOTexaiOT B OCHOBHOM B nCMeHH nOA fleHCTBHCM MHKPO- 
COMaAbHblX MOHOOKCHrena3 (rHAP0KCHAa3) — UHTOXpOM P 450 -3aBH- 
chmmx (JjepMeHTOB. HaHHaa c|)epMeHTHaM cHCTCMa renaTouHTOB anaAO- 
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/> 

HO—O 

CepHM KMCJIOTS 



3'-4oc4KiueNO)HH-$'-«oc4iocyjii^iT 
(aKTMMpOMHHM HjSO.^ 



Cy/iwfraT a-KOftTOiia 
CxcMa o 6 pax>MHHa cyjibfraToa 


rHMHa rHApoKCHjia3aM crepoMfloreHHHX shhokphhhwx uierox (cm. tji. 3), 
ho He BKJiioMaeT b ce6a anpeHoaoKCHHa — (J>epMeHTaTHBHoro KOMnoHeH- 
Ta, cneuH(|)HMHoro ana 6HOCHHTe3a crepoH^HUx ropMOHO®. HHTepecno, 
MTO MHOnie H304>OpMhI MOHOOKCHrSH33 3KTHBH0 npeBpavaiOT QflHOBpe- 
MCHHO KCeHo6HOTHKH — MHKpOMOJieKyjIflpHfcie JlCKapCTBa, TOKCHHU H 
KaHueporeHH. 

Bee nepeMHcieHHhie Mera6ojiKTH CTepoHAHHx idpmohob nnoxo 
pacTBopHMM b Bone h iipespai«a*oTcs b ne«ieHH nepea axcxpeuHeft b 
napHue coeaHHeHHs (KOHbioraTu) — c cepHoft, rnMMcypoHorcA 

H HeKOTOpWMH ApyrHMH KHCaOTaMH. CHHTC3 npQCTMK 3$HpOB c TJIlOKy- 
POHOBOH KHCAOTO# (iVIlOKypOHHAM) H CAOXHfalX d^HpOB C CepHOft KHCJIO- 
TOH (CyjIb(})aTH) — 3T0 o6mHH KOHeMHHH 3Tan KaTa6oJIH3Ma (XWIbUlHHCT- 
Ba crepOKaHMx popmohob, HenocpencTBeHHO npeamecTByiomHft axexpe- 
TOpHMM npoueccaM. 3crepH(})HKauHfl cTepowaoB yBejiHHHBaer hx pacTBO- 
pHMOCTb b Boae h noBumaer nopor pea6cop6uHH b msbmtmx xaHaaboax 
nOMCK H CJlH3HCTOif KHUieMHHKa. KpOMC TOTO, B HCKOTOpHX CJiyHaSX OH3 
aOnOJIHHTeJIbHO TOPM03HT 6HOJIOrHMeCKyiO aKTHBHOCTb COeaHHeHHH. 
3Tan o6pa30BaHHA napHux coeamieHHH HecneuH<J)HMeH aaa crepoHAHtix 
ropMOHOB. 

06pa30BaHHe a^mpHoft cb«3h c Mera6ojiHTaMH CTepoHAHbix ropMO- 
hob — cjiojKHHH (JjepMeHTaTHBHhiH npouecc, ocymecTBJinomHilcs npe- 
HMymecTBeHHo no rwapoKcmiy C3-CTepoHaa (cm. Burne). 
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y 6anbmHHCTBa H3yneHHbix bhaob, 3a peaxHM HcxjnoqeHHeM (Ha- 
npHMep, Mopcxaa CBHHKa) > npwMepHo 90% MeTa6o/iHTOB creponaHhix 
ropMOHOB 3KCKpeTHpyeTca b (Jx^pMe rjnoicypomtaoB h cyjibcfcaTOB. IIomh- 
mo rjiioKypoHnaoB h cyjn»4)aTOB b 3KCKpeTax o6HapyxHBaiOTca cJxx:(t)aThi 
h KOin>ioraTu c rjiyraTHOHOM, N-auentmrjiioKoaaMMHOM h OejixaMH 
(lOaaeB h ap., 1976). 

B Mo^e HaitqeHbi Taxxce nojiapHue C21 h C 19-Kap6oxcHMeTa6ojiH- 
Tbi hjih cooTBCTCTByiomMe hm xap6o4x)pMhi (Teftnop, 1970; Mowiep, 
Bpajyioy, 1977). Kap6oxcH(Jx)pMhi sthx coeAHHeHKi Ha3hiBaKrr STHeHO- 

BblMH KHOIOTaMH. 

Mema6ojiu3M Kopmunocmepoudoe. Kax OTMe*iaiOT H.A.K)^aeB 
(1961), Zlop4>MaH, YHrap (1965), nn* OojibmHHCTBa bhaob MjiexonHTaio- 
mwx xapaKTepHbi OTMeneHHHe MeTa6ojiHnecxHe peaxiuiH KopTHXocrepo- 
naoB, o6mne jyia C21 -A 4 -3-KeTOCTeponaoB (cm. c. 173). Ochobhmmh 
KOHeMHbIMH IipOZiyKTaMH KaTa60JIH3Ma 17-ae30KCHK0pTMK0CTep0H^0B flB- 

juuoTCfl TeTparHApcx))opMbi. KopTHKocrepoHAbi, coaepxcamne b 17a-n<wio- 
xceHHH oxcHrpynny (xopTfraoA, xopTH30H h hx npoH3BOflHbie), MoryT 
noABepraTbca h eme oxiHOMy mny npeBpameHHH, npHBoaxmeMy k ot- 
meruieHHK) 6 okoboh nenn h oOpasosaHHio b xaaecTBe kohcmhux npoayx- 
tob rpynnu HeifTpajibHux 17-xeTOCTepoHAOB. K 17-xeTCxrrepon^aM, 06- 
pa3yK>mHMCH B npOUeCCe KaTa6oJlH3Ma 17-OKCHXOpTHKOCTepOHAOB, OTHO- 
CflTCfl COeflHHeHHSI, OKMCJICHKhte B 11-M nOJIOJKCHHM. 17-xerocTeposiAH 
cocraBjiaiOT y qejiOBexa He 6o;iee 5-10% cyMMapHoro xojiHMecTBa xo- 
HeMHwx MeTa6ojiHTOB KopTH3Qjia. KpoMe Toro, b npouecce KaTa6cuiH3Ma 
Kopraaona b HopMe Moxcer o6pa30BbiBaTbca Hexoropoe xojnmecTBO tct- 
panfAPo-S. 

y HeKOTOpbIX BHAdB JKHBOTHHX npeBpameHHH KOpTH3QJia npOHCXO- 
flflT HHbIMH nyTSMH. Tax, y MOPCKOH CBHHKH 3T0T ITIIOKOKOpTHKOHA 
xaTa6ojiH3HpyeTCB He no jihhhh BoccraHOBJieHisss xojibua A h 6okoboh 
uenw, a maBHbiM o6pa30M nyTeM rHApoxcjuiHpoBaHHH 2-ro h 6-ro yrae- 

PQAHblX aTOMOB. 

OTjiHHHTe^bHafl aepTa npeBpameHHH ajibnocrepoHa — o6pa30Ba- 
HHe ajibflocTepoH-18-rjnoxypoHHfla. 

Mema6ojiu.3M npozecmunoe. IlporecTHHU noABepraiOTca npeBpa- 
meHHSM, b 6ojibmHHCTBe cnynaeB aHajiorHHHbiM npeBpameHHHM xopTH- 
xocTepoHAOB, HcxjnoMaa, ecTecTBeHHO, ll-oxcHcrepoH;werHflporeHa3- 
Hyio peaxmno. 

OcHOBHbie KOHeMHwe npoAyxTU o6MeHa nporecrepoHa: nperaaH- 
AHOJifai (aHajiora koptoaob) h npexme Bcero 5/8-nperHaHflHO^, 3a-, 
20a-nperHaHO^OHw (TeTpaniApo<tx>pMbi) h npeniaHAHOHbi (aHntapcK}x)p- 
Mbi). BaxcHbiii npoayxT npeBpameHHH nporecrepoHa Ha nepH(J>epHH — 
Taxxe h 20a-AHrHflponporecTepoH, Ha3hiBaeMhiH HHorqa 20a-oxcHnpore- 
crepoHOM. OAHaxo stot OnojiorHHecKH bktkbhmh nporecTHH — He Ttvib- 
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Ochobhuc nyrH MeT»6onH3M» KopTHaona 


ko nepMcf>epjpiecKMH MeTa 6 ojiHT nporecrepoHa, ho h ceKpenipyeMbift 
ropMOH mhmhhkob. 20)|3-flHrH f aponporecTepoH, TaKxe o 6 pa 3 yioiiuiHCfl 
npH MeTa 6 ojiH 3 Me nporecrepoHa, 6 Hoaonmecicoft aKTHBHocn>io He o 6 - 
jiaaaeT. 

B OTjiHMHe ot Mera6ojiHTOB KopTHKOCTepoHAOB 5a- h 20a-an- 
rHaponporecTHHM MoryT ofoa^aTb BbipaxeHHOH 6Hoaoni«iecKoft 3kthb- 
HOCTbio. B to ace BpeMsi caMH rerparaapo^opMM h Terpanmpo()K>pMH 
c BoccTaHOBJieHHOH 6okoboh tjenbio Bcex C 21 “CTeponaoB 6HoaonmecicoH 
aKTHBHOCTbio yxe He o6jiaaaiOT. 



TecrocTepoH 



AHApOCrepOH 3 tNOXOJI«HOJIOH 

m ero f -anHMep h ero fi -3nmiep 


Htftrpuikiiue 17-KeTocrepoiuni 
17-OKCwnyTfc npcepemcHH* mnporcHoe 

Mema6oAU3M andpozenoe. Rnn Mera6oj!H3Ma ceKperHpyeMux aH- 
AporeHOB xapaKTepHa cepna peaxuHH axTHBauMM Ha nepH^>epHH. K hhm 
othocstcb npeBpameHHa: 

5a-peayKTa3a 

. TecrocrepoH- * 5a-aHmapOTecrocTepoH; 

17/3-OKCMCTepoHAAemAporeHa3a 

awapocTeiiaMOH «■ - ■ —.—* TecrocrepoH -* 


■* 5a-flHnwpoTecTOCTepoH; 
3y3-oji-flerMAporeHa3a 

AemApoanHaHflpocrepoH « -. . ■ ■■■ - aHApocreHAHOH 

TecrocrepoH -* 5a-aHrHapoTecTocTepoH. 
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TecTOCTepon AHapocTetuiHOH AerHflpo3iiH»H.apocTepoH 



17-KCTonyTb npcBpamcHHa wuporcHo* b neMCHH 


BaxHeftnieH b ruiaHe noBhiiueHHH awmporeHHOH smtiibhocth hbjih- 
ercH 5«-peayKTa3Hafl peaxuHa nepexoaa TecrocTepoHa b 5a-AHnw- 
poTecTOcrepoH, ocymecTBJiaeMaa b Gpranax- MHioenax, Tax xaic nooiea- 
hhh o6aaaaeT Haw6oaee BbipaxeHHHM eipmmmm aHAporeHHUM aeifCTBH- 
eM (JIiincerT h ap., 1966; Boabe, 1967). ripeBpameHHa anapocreHaHOHa 
b TecTocrepoH h aernapoanHanapocrepoHa — b aimpocreKHMOH hmciot 
3Ha«ieHHe noaroroBHT&abHbix peaxiurii, o6ecneMHBaioiuHx HaKOiuiemie Tec- 
TocrepoHa icax HenocpeacraeKHoro cyScrpaTa zuia kohcmhoh aKTHsauioi. 
BMecre c tcm npeBpameHHe aHApocreHAHOHa b TecrocrepoH moxcho pac- 
CMaTpHBaTb H K3K HpOUCCC IipaMOH aKTHBaUHH, nOCKCUIbKy TecrocrepoH He 
TOjibKO o6aaaaer npaMbiM aitnporeHHbiM aeHCTBHCM, ho h oKaabmaer 3aa6o* 
jiHMecKHe 3(|xf>eKTH. CeKpeTHpyeMHii TecTocrepoH mojkct o6paTHMo Mera- 
6ojiH3HpoBaTbca b aHApocreHAHOH, a nocneaHHH — b AentApoaniiauApocTe- 
poH. CXSpaTHbie peaxuHH mojkho paccMarpHsaTu xax peaxmoi peaKTHsauHH. 

Hapsmy c npoueccaMH axTHBauHH h peaxTHBaunH anaporeHOB b 
opraHH3Me nponcxoAOT h npoueccu hx HHaxTHBauHH, kojimmsctbchho 
npeo6jiaAaiomHe Haa npoueccaMH axTHBauHH (cm. c. 174, 175). Ahapo- 
fchh cnoco6Hbi npeBpamaTbca b paae TxaneM (M03re, XHpoBoit tk 3 hh 
h AP.) b acTporcHM. KoHenHbie npoAyxTbi c&M&na. aHAporeHOB, axcxpe- 
THpyeMbie H3 opraHH3Ma, — 3 to maBHUM o6pa30M HeifTpajibHbie 17-xe- 
TOcrepoHAbi. HexoTopbiH npoueHT AaHHbix Mera6auiHTOB b neaeHH moxct 
npespaiuaTbca on«Tb b aHAPOcreuAHOH. 



IIoKasaHO. mto npHMepHo 1/3 cyMMapHux 17-xeTocrepoHAOB 06- 
pa3yeTcs m3 aiwporeHOB roHaa, ocTajibHwe 2/3 CHHTe3HpyioTca H3 ami- 
poreHOB aapeHajiOBoif xopbi. HapsiAy c 1 7 x crony tcm npespameHMa ana- 
poreHOB cymecTByioT h apyrae nyra, waopHMep o6pa30BaHHe A 16 -npo- 
HSBOAHblX, 2-, 6-, 7-, 15- HJ1H lS-OKCHMCTaSojlHTOB H T.fl. IlpOUeCCH 
mapoKciuiMpoBaHHs aHflporeHOB ocymecTBAsnoTca c noMombio MHxpo- 
coMajibHbix oKCH^as cMemaHHoro THna (cm. ta. 4). 

Mema6ojiu3M dcmpozenoe. 3crporeHbi, hmcsi b otahshc ot ocrajib- 
HblX CTCpOH^HblX FOpMOHOB B CBOCH CTpyKTypC a pOMBTH 3H P0B3H HOC 

KOJibiio A, He noABepraiOTca npespameHMMM, CBssaHHHM c hsmchchhcm 
ero CTpyKTypu. B ochobhom hx MeTa6ojiH3M cboahtcsi k peaxpHSM rampo- 
kchah poBaHH si, a Taxace MeroxcHAHpoBaHHsi ymepoflHHx aTOMOB hx mo- 
jiexyji h, xpoMe Toro, okhcachhio h BOccraHOBjieHHio khcaopoahoh cJ)yH- 
kuhh y 17C. OflHa h3 Ha^ajibHbix craAHH npeBpameHHs raaBHoro acrpo- 
reHa aeAOBexa h jchbothmx — E2 — sto okhcachhc ero b Ej. 3Ta 
peaKUHH, aHajiorHHHaa npespameHMio T b aHApocrenAHOH, o6paTHMa h 

COnpOBOacaaeTCH peSlCKM CHHJKCHMeM OHOAOTHHeCKOH aKTHBHOCTH ropMO- 
Ha. PaBHOBecwe stoh peaxpHH 3HaMHTejibHo cABHHyro b cropoHy o6pa30- 
BaHHH Ei. nocjieflHee coeAnueHne MoaceT 6bin h kohcmhum, axcxpe™- 
pyeMbiM npoayKTOM xaTafkyiHSMa E2. 

J3,pyraa BaxHeHinaa craana npeBpameHHa E 2 — ero 16-oxHCAeHHe 
c o6pa30BaHHeM sctphoaob, npHMeM aoMHHHpyiomHH npoayKT aaHHofl 
craAHH — 16a-E3, hah E 3 (cm. c. 177). 

3ctphcvi y MejiOBexa h mhoihx bhzjob xhbothux cocraBjiaeT 60-80% 
3KCKpeTHpyeMfaix McraOoAHroB scrporeHOB. 3 to coejiHHeHHe o6jiaaaeT 
onpeneaeHHOH 3crporeHHOH axTHBHOCTbio, BocnpoH3Boaa homth bcc 3<J)- 
cJjeKThi acTpanHoaa. bo Bjiarajinme, moaouhoh xejiese h Macro atJxfjeKTOB 
b MaTKC (XH3oy, 1959). HanoMHHM, mto E 3 He roAbxo npoayxT nepHtJje- 
pHnecKoro MeTa 6 ojiK 3 Ma E2 , ho h cexperopyeMbin ropMOH cJ)eTo-ruiaueH- 
TapHOH eaHHHUbi npn OepeMeHHOcra. 

16-OKHcneHHio Moacex noABepraroca He roAbxo E 2 , ho h Ei c 
o6pa30BaHHeM 16a- h 16/?-okch3ctpohob. OAHaxo 3 th coe/SHHCHHa 6 ho- 

aonmecKH MajioaKTHBHhi. 

K MHCjiy KaTa6ojiHTOB acrporeHOB othochtch raxjxe 6-oxcHnpoH3- 
BOAHhie h 15-OKCHnpoH3BOAHue E| h E 2 (nocneaHHe o6pa3yioTca TOJibxo 
npn OepeMeHHocTH). 

Oco 6 uh HHTepec npeacTaB/iaiOT 2- h 4-OKCHnyTH MCTa6ojiH3Ma 
scrporeHOB (Ohiiimsh, 1960, 1977; Eoaa nap., 1981). 3th nyTH, xoah- 
MecTBeHHo conocraBHMbie c 16-rHApoxcHAHpoBaHHeM idpmohob, npn bo¬ 
ast K (]X)pMHp0BaHH10 COOTBCTCTByiOIHHX npOH3BOAHhIX E] H E2 C XOAb- 
UOM A, aHaJIOrHMHHM AH0KCH6eH30AbH0My KOJIbU.y KaTeXOJiaMHHOB. Ot- 
cioAa Ha3BaHH» 2- h 4-OKCH3CTporeHOB — xaTexoAcrepoHAH. HaHHHe 
MeTaOoAHTbi, oOpasyioiAHecs b neueHH, riAapeHTe h M03re, AeiicTByiOT 
xax CAa6bie acrporeHbi hah aHTHacrporeHH h xoHxypeHTHO topmo 3 st xaTa- 
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3CT0TPOJI (E 4 ) 15c, 16c -Amokcm-Ei 

Ocho»hm» nym npwptimwu jctportHOp 




6oah3m KaTexojiaMHHOB b M03re, npojiOHrapyM hx MeAHaTopmiif 3 cJj- 
cJ>eKT. KaTexcwiacTporeHbi MoryT noABepraTbca MermiMpoBaHHio c o6pa- 
30B3MHeM MeTOKCHdCTporeHOB. IlOCJieAHHe 6HOAOnmeCKH MaJIOaKTMBHM. 

Mema6ojui3M la, 25-duoKCuxoAeKajibu,u0epOML Kax yxe ome- 
qaaocb (cm. rji. 4), ropMOHajibHaa (Jx>pMa BHTaMHHa D 3 — 1 ,25-ahokch- 
BHTaMHH D3 o6pa3yeTCH b noMxax h3 MajioaxTHBHoro npeAuiecTBeHHHxa 
25-MOHOOKCH-BHTaMHHa D3. A^bTepHaTHBHhlM nyTeM npeBpameHHH MO- 
HOOKCM(f)OpMM, npOTexaiOmHM He TOJTbKO B nOMKaX, HO H B APynfX TKa- 
hhx, aiyacaT 24- h 26-rHAPOxcitna3Hfaie peaximn. B pe 3 yjibTaTe o6pa3y- 
iotcji 24,25 (OH>2-D3 h 25, 26 (OH)2-D3- 3th coeAstHCHHa OHOJionme- 
ckh HeaxTHBHH (Xoeoiep, 1974). BMecre c TeM ohh MoryT noABeprarbcs 
la-rHAPOKCHAHpoBaHHio h b HTore npHo6peraTb OHononmecxyio akthb- 
HOCTb, KOTopaa HHXce, mcm y 1 a, 25-ahokch(])OPmh. 

fopMOHOJibHOx peeyjuuiuM MemaOojtusMa cmepoudnux zopMonoe. 
IIoKaaaHo, hto Hexoropbie peaximw nepw^epHMecxoro o6Mena ropMO- 
HajibH03aBHCHMbi. K HHCAy H3BecTHbix ropMOHOB, xoirrpojiHpyioiiiHx ne- 
PH(J)epHMeCKH<! MeTa6oJIH3M CTepOHAOB, OTHOCHTCH TpOflHMC ropMOHfal 
rHIKXj)H3a, ropMOHbl QHTOBHAHOH *ejie3hl H nOAOBbie ropMOHfal. Tax, 
AKTr HeCKOAbKO T0PM03HT npOUCCCH npeBpameHHB FAIOKOKOpTHKOH- 
AOB, yBCJSHMHBaa BejiHHHHy hx (BepjiHHep, flayapra, 1961), a Jir 
CTHMyAHpyeT npeBpameHHe T b 5a-DT b TxaHax-MHiueHax h TeM caMbiM 
HHTeHCHcJiHUHpyeT aHAporeHHMH 3<|xf)eKT cTepoHAa (JlnnceTT h AP-, 
1973). THpeoHAHhie ropMOHH 3HaMHTeabHo ycxopaiOT 5a-peAyxTa3Hyio 
peaxuHio Bcex C 21 - h Ci 9 -CTepoHAOB, a Taxxe 1 l/8-AerHAPoreHa3Hyio 
peaxuHK) KOpTHKCCTepoHAOB (Max Tyaiip, Tomkhhc, 1959; KopHep, 
XeAMaH, 1964). YcHAHBaa o6mch h b pe3yAbTare CHHxaa KOHueHTpauHio 
aKTHBHblX KOpTHKOCTepOHAOB B KpOBH, ropMOHfal HIHTOBHAHOH *e.ie3hl 
MoryT, omcbhaho, oxaSMBaTb nyTeM OTpHuaTejibHOH o6paTHOft cbb3h 
axTHBHpyiomee bahahhc Ha cexpeumo AKTr h ivhokokopthkohaob. 

Baarayio pojib b Mera6cuiH3Me fopmohob Moiyr HipaTb noAOBbie crepo- 
ham. B nacTHOCTH, y xpuc scrporeHH CTHMyjnfpyiOT, a auAporeHM xopMosax 
5a-peAyxTa3Hyio h 3-oxcHcrepoHAaeiHAPoreHa3Hbie peaximw ctcpomahmx 
ropMOHOB b neneHH (HeiiTec h AP-, 1958; riarrepH h AP-, 1974). BMecre c 
TeM noAOBbie crepoHAbi oscasMBaior npoTHBonanoxHoe bjihhhhc Ha axthb- 
HocTb pacrBopHMbix 20-oxcHCTepoHAAeraAPoreHa3. AHAporeHu y xpuc mo- 
iyr oxasboiaTb Taxxce HHAyimpyiomHH acfMjjexT Ha Hexoropue MHxpoco- 
MajibHbie OKCHAS3M neneHH, rHApoKcminpyiomHe crepOHAHbie Mera6oAHTbi 
bo 20-m, 6-m, 18-m h Apyrax nanoxemuix (rycra^xxoH h AP-, 1973-1976). 

BepOHTHO, 3TH BAH3HHJI nQAOBbIX CTepOHAOB MOiyT peaAH30BaTbCfl AHIIIb 
npH yMacTHH ropMOHOB nino<])H3a (cm. tji. 10). 34x|)exTbi nonoBbix ropMO- 
hob Ha <{)epMeHTbi nepH(J$epHMecxoro o6MeHa MoryT HrpaTb cymecrBeHHyio 
pojib b ca^operyjiauHH hx 6HOAonmecxoro achctbha b pasjihmhmx xxaHsix. 

TaxHM o6pa30M, ropMOHbi oxas bawt peryAnpyiomee Aeftcrewe 
Ha 3HAOxpHHHue xcejie3hi He TOAbxo nyTeM npsMoro bjihhhhh Ha npoTe- 
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Kaiomwe b hhx 6HOCHHTernMecxHe h ceKperopHue npoueccu, ho h koc- 
BeHHO, nyreM HSMCHeHM hhtchchbhocth Kara6ojiH3Ma cexpenipyeMux 
jKeneaaMM ropMOHajibHhix coegHHeHiifi. 

Mera6ojIH3M ropMOHOB — npOH3BOAHUX XHpHHX KHCJIOT. IlepH 
<J>epHMecKHft Mera6tMH3M aaHHoro miacca ropMOHOB H3yneH HeflocTaTOM- 
ho. BeponTHo, axTHBHpyiomee h HHaxTHBHpyiomee npeBpameHHS pera- 
noHflOB h HeoTeHHHOB ocyntecnaaioica b pe3yjfoTare hx nmpoiccHAHpo- 

B3HH9 npH yUaCTHH UHTOXPOM P450-33BHCHMMX MHKpOCOMa/lbHUX MOHO 

oKCHrewaa (JloMeH Mflp., 1987). 

MeTa6ojiH3M aMHHOKHCJiOTHhix ropMOHOB. Mema6anu3M Kame- 
XOMOMUHO &. AapeHajiHH h HopaapeHajiHH noABepraiOTCfl b pa3Hux Txa- 
Hflx (J>epMeHTaTHBHbiM npeBpameHHBM, npHBoaamHM b HTore k hx hhek- 
THBaUHH H nOarOTOBKe K BbtBe^eHHK) H3 OpraHHSMa. HOMHHHpyiOinpaMH 
nyTfiMH npeBpameHHfi xaTexanaMHHOB in vivo cnyacar abb cxoAamHxca 
nyra: oKHCJorrejibHoe Ae3dMHHHpoBaHHe 6oKOBoft pens — MOHoaMHHO- 
OKcnaasHM nyTb (MAO-nyTb), oKCHMemnnpoBaHHe raapOKcmia y C3 
xojibua — KaTexo^aMHHOKCHMemnTpaHaJ)epa3HMft nyn> (KOMT-nyn»): 



HNCHj 


AnpeNBJlMH 



3,4-flMOKCHMHHJMJIMIUft 


MeT»He4>PMH 




O—CH 

BaHMJIHJIMMHaaJIkH u A 
BJIMCrNA 


3,4-HMOKCKMHNJUUIkHM 



BtimmuiMHiuimHU 


Ochobhmc nytH MeT«6oJiHiMa KBienojiaMHHoa m» npiiMcpe 
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Bojibiuaa Macro axcxpeTHpyeMbix MerraSojiMTOB sthx ix>pmohoh- 
AOB axcKpernpyeTCfl H3 opraHM3Ma b <|x)pMe npoAyxTOB jiesaMMHMpoBa- 
HHH H OKCHMeTHJIHpOBaHHfl (AxCejIbpOA M flp. 1961). CoOTHOmeHHe 3THX 
nyTen o6MeHa aapenajiMHa h HopaapeHajiMHa moxcst BapbMpoBaTbca ot 
© prana k ©prany m ot BHAa x BHAy. Oanaxo b u&iom npoueccbi Mera/mpo- 
BaHMfl, xax npaBmio, npeAmecroyioT npoueccaM jiesaMMHMpoBaHHa m 
KOJiMMecTBeHHO npe©6jiaAaiOT Hajj nocneaHHMM. 

MAO-nyTb o6ecne«fMBaeTca ^epMeHTOM M 0 H 0 aMHH 0 KCHAa 30 H, xo- 
TopuH jioKajiMSyercs Ha BHyTpeHHeii MCMfipane mhtoxohaphh xjictok 
paajiHMHbix TxaHenl. Oh o6jiaaaeT OTHocHTejibHO mupoxoif cyfxrrpaTHofi 
cneuH<t)HMHOCTbio, noABepraa OKHCJiHTCJibHOMy AesaMHHHpoBaHHio b 
npHCyTCTBHH OAR He TOAbXO KaTexaaaMHHbl, HO H TMpaMMH, CepOTOHHH, 
racraMHH h Apyrae MOHoaMHHbi. MAO-nyTb npeBpamemiH KarexouaMH- 

HOB npHBOAHT JIHEDb K MaCTHHHOH nOTepe HX 6HOAOrHMeCKOif aKTHBHOCTH. 

KOMT-nyTb ocyajecrBAsserea npw yMacrHH ^epMenra xaTexojiox- 
CHMeTHJiTpaHC(J)epa3bi (KOMT), nepeHocamero MermibHuif paAHxan ot 
S-aA6H03HAMeTH0HHHa k oahoh H3 cJieHOJibHbix rpynn xaTexoaaMHHa 
b npHCyTCTBHH hohob Mg 2+ . KOMT — uHT030AbHbiH <J>epMeHT, waftaeii- 
Hbiii b xjiencax noHTH Bcex TKaneft, HcioiioMaa cxeaeTHbie Mbimubi. 
MemaHpoBaHHbie xaTexoAaMHHbi od/uwaiOT cneuH<i>HMecKOH 6nojionme- 
ckoh aKTHBHOCTbio Ha Asa nopAAxa HHxe, aeM hx HeMeTHjiHpoBaHHbie 
npeAinecTBeHHHKH, h mopyt b Hexoropbix xojiHMecrBax axcxpeTHpoBaro- 
cfl. OflHaxo 6ojibiuaa hx Macro noABepraerca oxHCAHTejibHOMy aesawHHH- 
pOBaHHio npu ynacTHH MAO, b pe3yjibTaTe aero ©Spasyerea CHaaajia 
BaHHJIHJIMHHAaJIbHblH ajIbAerHA, a 3aTeM H BaHHAHAMHHAaAbHaa KHCJIO- 
ta, xoTopaa moxct o6pa30BhiBaTbca Taxxce h h3 3-,4-AnoxcHMHHAajibHOH 
KHCJIOTbl. KaTeXQA3CTporeHbI KOHKypeHTHO T0PMO3ST KOMT H TeM CaMblM 
npoAOHinpyiOT 3<tx))eKTbi xaTexojiaMHHOB b M03re (Bpeep h ap.» 1981). 

IlpoAyKTbi MeTHAHpoBaHHfl aapeHajiHHa h HopaapeHayiMHa eocraB- 
jiaioT b MOMe 25-45% ot o 6 mero xojiHMecTBa axcKpenipyeMbix Kaxa6o- 

JIHTOB, a npOAyKThl COMeTaHHOIX) M€TMJIHp0BaHMA H AC33MHHHpOBaHHa — 

30-75%. 

Mema6oJiu3M mupeoudnux eopMonoe. BaxcHoe Mecro b nepH(f>e- 
pHMeCKOM MeTa6oAH3Me THpeOHAHbIX ropMOHOB 3aHHMaeT hx achoahpo- 
BaHHe nOA BAHaHHeM MHXpOCOMajIbHbIX ACHOAHHA3. 

B 3aBHCHMOCTH OT nyHKTOB ACHOAHpOBaHHA B MOJlCXyjie THpOHH- 
HOBUX ropMOHOB MOXCeT npOHCXOAHTb JIh 6 o HX aKTHBaUHA, JIh 6 o HHaKTH- 
Baipui. Tax, OTmeiuieHHe aTOMa hoaa b noAOxceHHH 5* b MOAexyjie T 4 
npHBOAHT x o6pa30BaHHK> T3, o&naaaioiuero 6 ojibmei OnoAonmecKOH 
aKTHBHOCTbio, MCM CaM T 4 . TlO COBpeMeHHblM npeACTaBJieHHAM, ropMO- 
HaribHaa axTHBHocrb T 4 b 3HaMHTOfbHOH crreneHH sasHCHT ot ero npeBpa- 
meHHa b T3, h nepexoA T 4 -* T3 aBJiaerca hcoOxoahmum 3ranoM b 
peajiH 3 auHH 6 HOJiorHMecxHx dtJxfrexTOB T 4 (Bapxep, 1966; OnneHreiiMep 
h ap» 1971). TaxHM o6pa30M, moxcho muiararo, mto onpeaejiaiomyio 
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pojib bo bjimshhh ropMOHOB iiimtobmahom xcejiesw na o 6 MeHHbie npoueccu 
HrpaeT xax cexpeTHpyeMbiH xceaeaoH T 3 , Tax h Tj, o6pa3yioiuHHCfl Ha 
nepH(J>epHH H3 T 4 nyTCM AeHo/nfpoBaHHs nocjiejwero. 

Hapaay c aeHOflHpoBaHHeM T 4 b nojioxeHHH 5 ‘ b pa 3 JiHMHhix 
TKaHflx opraHH 3 Ma, h npexme Bcero b neneHH, woxer npoHcxoAHTb 
AefioAHpoBaHHe xax T 4 , Tax h T 3 b 5 -m noaoxceHHH c oSpasoeaHiieM 
3 , 3 ‘, 5 ‘-TpHHOATHpOHHHa H 3 , 3 ‘-AHHOATHpOHHHa, HTO npHBOflHT X nOJIHOH 
noTepe 6 HOJiorH«ecKOH axTHBHOCTH popmohob: 


Q)-Ch^)cH 1 CHCOOH 




IjCH—COOH—R—CHi-C—COOH HO^^-Ot-^^CHjCOCOOH HO^^—O— 

HHOKHCJIOTS KeTOKMCJIOTa Tj-IHipyiaT BmRoathpohmh 

,^<'1. h" 

HO ^^ -0 ~^^ CH * COOH HO^^-O-^^CHiCHCOOH H0^^-0-^^CH^HC< 
* * Tj -JUkt»t Mohomoatnpohhh 

, 

Ho<jgj)cH 2 cHcooH-p> ho^^ch 2 chcooh 


Tj-Aueurr 


HCOOH 

NHj 


NHj i+«—r 

M OHOSOATHPOIHH 
Ochoihuc nyTH mct« 6 o/ihim« thpcohahux ropMQHoa 


Ilpouecc aeMoaHpoBaHHB THpeoHAHbix ropMOHOB b neneHH h Apy- 
rax TxaHflx Ha 3tom He ocTanaBjiKBaeTCB h BCJiea 3 a o 6 pa 30 BaHHeM 
ynoMBHyTbix xaTafkuiHTOB MOxeT nponcxoAHTb nocreneHHO nojiHoe yaa- 
jichhc aroMOB hoaa Ocbo 6 oahbiiihhcji aroMapHbiH hoa 6 bicrpo Boccra- 
HaBjiHBaeTCB b hoaha m axcxpeTHpyeTCB c momom (TypaxyjioB, 1963 ). 
KojIHMeCTBeHHO nyTb AeHOAMpOBaHHB — OCHOBHOH nyTb xaTa 6 oaH 3 Ma 
THpeOHAHUX ropMOHOB. 

Pa3pbIB AH(J)eHHJI3(})HpH0H CBH3H B MOAexyJie THpeOHAHbIX ropMO¬ 
HOB c o6pa30BaHHeM hoathpo3hhob mojkct npeAiuecTBOBaTb npoueccy 
AeHOAMpOBaHHB. 

CiieayioiuHH nyTb npeBpameHHH ropMOHOB iahtobhahoh xeae- 
3hi — nyTb, CBB3aHHfaIH C H3M6HeHHHMH ajIAHHJIOBOH 60 K 0 B 0 H UCHH HX 
MOJiexyjIbl H BKJIIOMaiOUIHH OKHC/IHTeJIbHOe A63aMHHHpOBaHHe H Aexap- 
6oxcHAHpoBaHHe ocraTxa aaaHHHa. KeTOXHCJiue, MOAOMHOXHOibie h yx- 
cycHOKHOibie anajicrH ropMOHOB o6aaAaiOT Bupaxcennoi 6HOJionmecxoH 
aKTHBHOCTblO JIHIIlb npH CBepXCj)H3HOJIOrHMeCXHX KOHUeHTpaUHBX. 
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Hseecxen eme oaHH nyTb xaTa(xuiH3Ma TMpeoHflHbix ropMOHOB. 
Oh CBOOHTCfl k o6pa30BaHHio b neneHH 34>HpOB c rjifoieypoHOBoi h cepHoft 
KHCJIOT3MM no (|)eHOJIbHOMy FHapOKCHAy MOJieKyjIH HOaTHpOHHHa, WTO 
npHBOflHT K nOJIHOM HHaKTHBaUHH H 6 falCTpOMy BMEeflCHHIO FOpMOHOB 

(Pom h AP-, 1956). 

XapaKTepHas oco6eHHocrb o6MeH< THpeoHaHbix iopmohob h oco- 
6eHHO T 4 — HeBucoxasi cxopocrb hx KaTa6ojiH3Ma (T# — HecxcwibKO 
CyTOK). 

Mema6ojiu3M MenamoHUHa. Mejia tohhh — 6 ucrpo Mera6ojiH- 
3npyeMMM ropMOH, b npouecce npeBpameHHH xoToporo, rjiaBHHM o6pa- 
30 m b neneHH, oOpasytorcsr oieayiomwe oxcKpeTHpyeMbie npoayKThi: 
5-MeTOKCHHHAoayKcycHas KHCJiOTa, 5-MeroKCHTpHnTaMHH h 6-okchmc- 
jiaTOHHH: 





-CH,COOH 


5-MeTOKCNHHilOJiyKCyCMM 

KNCJIOTa 


Ochobhmc nyTw MCT»6oJiH3Ma mcjibtohhhb 


KpoMe roro, 6-oKCHMejiaTOHHH Moacer o6pa30BbiBaTb no 6-rHapo- 
KCHjiy cooTBeTCTByjomHH rjuoKypoHHa. Bee 3 th npoayKTbi 6wcviorHMecKH 
HeaKTHBHhi (Ha30B, HcaneHKOB, 1974). 

MeTa6ojiH3M OeaKOBO-nermi/iHbix ropMOHOB. nepH(J>epHwec- 
khh MeTa6ojiH3M 6ejiKOBo-neirrHaHhix fopmohob H3y«eH HeaocTaTonHo. 
MsBecTHO, mto npeacTaBMTejiH stofo Kjiacca fopmohob 6bicrpo Hcnesaicrr 
H3 kpobh. Tax, bcjimmhhh hx o6biMHO He npeBbiuiaiOT 20 MHH, a nna 
oxaejibHux nenniflOB — 1-3 mhh. 

rioxasaHO, hto OeaxoBO-nenTHaHbie fopmohm 6 biCTpo HaxaiuiHBa- 
lOTCfl b neneHH, rae nponcxoaHT hx HHTeHCHBHasi aerpaaauHa h hhekth- 
BauKfl noa AewcTBHeM cneuH^HnecKHX nenTHaa3. OaHaxo npouecc nen- 

THaaSHOH HHaKTHBaUHH FOpMOHOB, BHAHMO, MOXC6T OCyiueCTBJISTbCS H 
b apyrax TxaHsx, a Taxace b kpobh. fleTaabno (J>epMeHTHhie cmctcmm h 
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nyTH npespameHMsi 6ejiKOBO~nenrn < aHMx fopmohob noica b 6ojibuiMHCTBe 
cnyvaeB He pacmHcJjpoBaHH. HauifOMeiiHe cocraBJisieT jiHiiib neneHOHHbiH 
()>epMeHT, pacmerui«K)mHH hhc>amh — HHcyjiHuaaa (JIcbhh, 1967). Mh- 
cy^Hiiaaa sssAHexcH HAHOH- 3 aBMCHMOH rnyTaTHOH-HHcyjiHH-TpaHcae- 
ntHporeHa30H, BOCCTaHaBAHBaioiueH AHcyAwJwnHbie mocthkh HHcyAHHa 

H OKHCASIOnieH UHCTeHHHAOBbie OCTaTKH r/iyT3TH0Ha. 

B pesyjifoTaTe stoh peaxuHH HHcyjiHH pacnaaaeTca Ha A- h B-ue- 
nn, a rjiyTaTHOH nepexoaHT b OKHcneHHyjo, aHcyiii4)HJSHyK3 (JxjpMy — 
S-S-rnyTaraoH: 

MHcyjiHHa3a 

HHcyjiHH + rjiyTaTHOH-► A + B + S-S-rnyTaTHOH. 

HAA«DH 

BnocraeACTBHH A- h B-uenn non bahhhhcm neueHOMHbix nenTHAa3 
paciueiLfiflioTCB Ha nenTHAbi h aMHHOKHCAOTbi. 

ycraHOBjieHO, mto npeo6AaAaiomaB nacTb Bcex 6eAKOBO-neirniA- 
Hbix ropMOHOB nepeA aKCKpeunen pacmemiseTca h AHmb hx HeanaMH- 
TejibHafl MacTh BfaiaejisieTca H3 opraHH3Ma b hch3mchhom bhac. Bmcctc c 
tcm npH 6epeMeHHOCTH b MO'ie xchkahh mojkho o6napy*HTb bmcokhc 
KOjiHMecTBa roHaaoTponHHOB. 


OAKTOPbl, OnPEAEJISUOmHE KOHIfEHTPAlfHIO 
CBOEORHblX rOPMOHOB B KPOBM 


Ha ocHOBaHHH AaHHux. npHBeaeHHhix b npeAbiayiUHx pa 3 Ae- 

Jiax KHHrH, MOJKHO IXOCTpOHTb MOACAb, npH6jUUKeHHO, HO BMeCTe C TCM 
HarAHAHO OnMCMBAiOmyi© KMHCTWKy MSMeHGHMH KOHU.eHTpaU.HH CBO- 

60 AHUX, HeMeTa6oAH3HpOBaH- 
HblX ropMOHOB H HX CTaUH- 
OHapHyiO KOHUeHTpaUHIO B 
KPOBH (pHC. 45). KOHUeHT- 
pauua CBo 6 oAHoro ropMOHa (D 
B KpOBH, OMeBHAHO, 3ABHCHT 

ot ckopocth ero nocryriAe- 



Puc. 45. PacnpeaeAeHHe cexpeTH- 
pyeMoro ropMOHa b opraHH3Me: 


hh« b KpoBb ( v p ) H3 xeAe3bi <v' p ), a TaKxce TKane-H (v" p ): v p - 
= v'p + v" p = k p , rAe k p — KOHcraHTa ckopocth npoAyxuHH ropMOHa 
(npoAyKUHs f — peaKUHH HyAeBoro nopsiAKa); ot ckopocth 3axBaTa 
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CBo6oflHoro ropMona TKaHSMH = £ u [r I, rae k u — KOHcraHTa cxopo- 
ctm 3axBaTa (peaxijHsi nceBao-l-ro nopaaxa), b cboio oMepeab o6yc- 
JIOB/ieHHOrO CKOpOCTHMH rOpMOH-peijenTOpHOro B3aHM0aeHCTBHB (v r ) H 
cyMMapHoro MeTa6o;iH3Ma ropMOHa (v m ); ckopoct&mh accouMauMH rop- 
MOHa c TpaHcnopTHbiMH 6ejiKaMH KpoBH — v a * A: a I r J [ n J , rae k a — 
KHHeTHMecKa h KOHcraHTa accouwauMH, [II1 — KOHueHTpauHfl 6ejiKOB 
kpobm (peaxuMB 2-ro nopaaxa) h anccoijHauHH o6pa30BaBUiHxcB xoMn- 
jiexcoB — v d = k d \m 1, rae k d — KHHenmecKaJi xoHcraHTa aHccomiauH h 
( peaxiiHB nceBao-l-ro riopaaxa). CaeaoBaTeabHO, cxopocrb H3MeHeHHH 
KOHueHTpauHH CBo6oaHoro ropMOHa b kpobh (d[T\/dt) mojkho ormcaTb 
ypaBHeHHeM 

d[T 1 /dt - ( v p + v d ) - ( v u + v a ) = 

= (v p + ^inri)—a w [n + /: fl [riin]). 

B CTaUHOHapHOM COCTOBHHH (COCTOBHHH nOKOB), KOiaa d\F]/dt— 0, 
v a = v d> a v p = v u = k u [T\\ [T] = v p /k u - k p /k u , T.e. KOHueHTpauHii 
CBo6oaHoro ropMOHa npw coctobhhh cJ)H3HoaorHMecxoro noxos opraHH3- 
Ma npsMO nponopuHOHaabHa KOHcraHTe 6asaabHOH npoayxijHH rop¬ 
MOHa h o6paTHO nponopuwoHajibHa KOHCTauxe cxopocrw 3axBaTa ero 
TKaHBMH. 


rryTH skckpeixmm ropMOHOB 

M MX METAEOJIMTOB 

Kax y*e OTMe^aaocb, noaaBaaioiiiasi qacTb cexpeTHpyeMbix rop- 
mohob nepea BMBeaeHHeM H3 opraHH3Ma noaBepraercs MeTafxuiHMecKHM 
npeBpameHHBM. JIhiub HeOoabiiiafl aoaa popmohob (0,5-10%) axcxpe- 
TMpyercB b hch3M€hhom BHae. B cocTaBe BbiBoaHMbix xHaKOcren naoxo 
pacTBopnMbie b Boae MeTa6oaHTw cTepoHaHwx ropMOHOB 3xcxpempy- 
iotcb npeHMymecTBeHHO b cJxjpmc raioxypoHnaoB, cyawJjaTOB h Hexoro- 
pwx apyrwx 3(J)HpoB, o6aaaaioniHx bmcokoh BoaopacrBopHMocTbio. MeTa- 
6oaHTbi aMHHOKHcaoTHwx ropMOHOB, xax npaBHao, xopouio pacTBopn- 
Mbie b Boae, axcxpein py iotch raaBHbiM o6pa30M b CBoOoaHofi tJxipMe 
h anuib He3HaMHTCJibHasi hx MacTb Bwae/iHeTCB b cocraBe napHbix coean- 
HeHHH c KHcaoTaMH. HaxoHeu, MeTa6oaHTw 6eaxoBO-nenTHaHhix ropMO- 
HOB BblBOaBTCB, HO-BHaHMOMy, npeHMymeCTBCHHO B (JjOpMC CBoOoaHbIX 
aMHHOKHcaoT, hx coaeii h HeOoabuiHX nenmaoB. Kax h Bee BMBOaHMbie 
H3 opraHH3Ma npoayxTW, ropMOHaabHbie MeTafxuiHTbi axcxpeTHpyiOTCsi 
b nepByio owepeab c momoh h xceaMbio. )KeaMHbie xoMnoHeHTM 3aTeM 
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b cocraBe kbjiobhx Macc OKOHMaTejibHO buboastcb m opraHM3Ma Mepea 
KMUieMHHK. 

CooTHonieHHe momcbom h xccjimhoh axocpeuMM ropMOnajibHux Me- 
Ta6ojiHTOB Moxer 6hiTb HeoflHHaKOBHM. V Meaosexa 3Ha«iHTejibHO npeo6- 
jiaaaeT noMeMHO-MOMeBoii nyTb, o6ecnewHBaiomHH BbiBeaemie 65-95% 
MeTa6cwiHTOB. OflHaKO Hexoropaa Macro axcKpenipyeMbix c momoh rop- 
MOHajibHhix npoayxTOB nonaaeT b nee btophmho. 3ra Macro coegHHeHHH 
cHanana nocrynaeT c xejiMbio b KHineMHHK, a aaTCM o6paTHO BcacwBa- 
ercfl ms KHmeMHinca b xposb h xouibKo Toraa nonaaaer b itomkh (flo- 
p())MaH, yHrap, 1965). C apyroft cropoHbi, y HexoTopux rpMsyaoB (xpu- 
ch, mmhih) no 65% MeTa6anHTOB fopmohob, b MacTHOCTH CTepoiWHhix, 
BblBOflflTCa H3 OpraHH3Ma C KaaOM. flpw 3T0M MCXOflHO C xeJIHblO 

SKCKpeTHpyercs no 90% coeamieHHH. O/maxo h b stom cnynae Macro 
MeradojiHTOB nowsepraercji pea6cop6u,HH b KHnieMHHKe h ynaJiaeTca 
H3 opraHHSMa c momoh Ophkccoh, 1971). 

Hexoropaa Macro ropMOHajibHbix MeTa6ojnrroB embohhtcs m 3 op- 
rapnsMa c noroM h cjiiohoh. B 6ojibmHHCTBe cnyaaeB 3 th nyra axcxpe- 
Uhh HMeiOT BTopocreneHHoe SHaMemie. H jiunib y jkb3mhmx xcmbothnx, 
cexperHpyiomHx 6ojibmoe kojkimcctbo cjuohm, axcxpeuna ropMOHa^b- 
HMX COeflHHCHHi CO CJUOHOH MOJKCT HIpaTb 3aM6THyfO pOJIb B HX BN- 
Be^eHHH. 

BojibnmHCTBO ropMOHOB h hx MeTa6ojniTOB yflajjaeroa H3 opra¬ 
HHSMa noMTH nojmocTbio MCpea 48-72 m, npHMeM 80-90% nonaBmero 
b xpoBb ropMOHa BHBOflHTca yxce b nepBue cynm. HaunoMenuie cocraB- 
Jiflwr THpeoHflHbie ropMOHH, axxyMyjiHpyeMbie b opraHH3Me b TeMeiote 
PHfla cyTOK ryiSBHbiM o6pa30M b cf»pM6 THpoxcima. 


rjIABA 8 


MOJIEKYJISPHblE MEXAHH3MM flEftCTBHS 
rOPMOHOB HA KJIETKH 

KOHCMHMH 6HOJIOnmeCKHH CMHCJI 6lfOAHHaMHKH ropMOHOB — npo- 
rpaMMHpoBaHHe h peryjiauHa o6mchhwx npoueccoB, 4>H3Hanonnieciciix 
(JjyHKuwfi h MOptJxvioniH peainpyiomHx micro*:. Cympocrb npo6jieMN 
MCXaHH3MOB JieHCTBHH ropMOHOB Ha KJieTKH CBOAHTCa K HCCJICAOBaHHlO 
cobok y iihocth npopeccoB B3aHMOAeftcTBHa ropMOHOB c MonexyjiapHUMH 
h HajtMCweKyjiapHHMH kjictowhmmh crpyKrypaMH, npHBoaamHX » irrore 
k npoflBjieHHio cneuHc|}HqecKoro ropMOHajibHoro acf^exTa. Ohhobpcmch- 
HO 3Ta npo5jieMa nOUBOHHT K paCKpblTHK) npHpOflU WyBCTBHTeJIbHOCTH 
mieTOK k ropMOHanbHhiM cmnajiaM, npupoau ropMOHKOMneTeHTHocrH. 
CjieayeT HMerb b BHmy, mto MexannaMM bjihhhhb paarapiHMX ropMOHOB, 
xax h Apynix HHtfxipMOHOB, Ha KjieroMHhie npoueccu MHoroBapuaHTHM, 
XOTfl H MMCIOT pm npHHJpKIIHaJIbHO 06 mHX SBCHbCB. 

Huxce mm ocraHOBHMca Ha ochobhhx pamejiax npo&ieMH* onnpa- 
acb Ha HOBeftnnie naHHHe, nojiyweHHue c noMonp>io coBpeMeHHux mc- 
ToaoB 6 hoxhmhh, hmm yHQJiormi, MOjicxyjiapHO# fiacuierHH n mmol 
HHxeHepHH. 


TKAHEBOM H KJIETOWHblH CIIEKTP 
flEMCTBHS rOPMOHOB 

Topmohu bo mhoihx cjiy*ia»x o6jiaaaic>T BbipaaceHHOH TponHocrbio 
$H3HOJiorHqecKoro aeifCTBHa. Tax, achctbhc roHaaorponHHOB npewMy- 
mecTBCHHO HanpaBJieHO Ha KJieTKH ronaa, THpeorponHoro ropMOHa — Ha 
THpeopHTM, AKTF — Ha KJieTKH onpeaejienHHx 30H Kopu HaanoqewHH- 
KOB H aUHnOCHTH, SCTporCHOB — Ha KJieTKH OpraHOB JKCHCKOH BEOJIOBOi 
ajiepbi, HeKoropue nonyjiapHH kjictok rnnocJ)H3a h rnnorajiaMyca. Opra- 
Hhl, TKaHH, KJieTKH, H36HpaT6JIbHO pearHpyK>UD(He Ha ropMOH, Ha3MBai0T 
COOTBeTCTBeHHO OpraHaMH-, TKaHBMH-, KJieTKaMH-MHme- 
h a m h , hjih ropMOHKOMnereHTHMMH mieTKaMH. Ocrajn>Hbie crpyKTypu 
o6o3Ha«iaiOT xax hcmhilichh^, hjih ropMOHpe3HCTeHTHue CTpyKTypw. 
B qacrHOCTH, jyia roHaaoTponHHOB, THpeorponHoro ropMOHa h AKTf 
opniHfai' HeMHiueHH npeacraBjieHM cxejieTHbiMH MbimuaMH, opranaMH 
*ejiyaoMHO-KHme*iHoro TpaxTa h cepaewHo-cocyjpicTOH cmctcmm, 6ojib- 
IHHHCTBOM 3HflOKpHHHUX XCCJIC3, flJ19 SCTpOrCHOB KJieTKH-«HeMHmeHH» — 
apHTpOHHTbl, KJieTKH C6Jie3eHKH H T.fl. BmOTTC C TCM TOpMOHH K3K 
4wktopm cHcreMHoro ynpaBjieHH9 ofoiaaaiOT name Bcero edhpokhm cnex- 
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rpoM TKaHesoro (t>H3HOJionmecKOro neHCTBHsi, b sen k>M as kjictkh-mhiiichii 
pa3Horo THna. 

XapaKTep, o6beM, HanpaBjieHHocTb h AAHTejibHocTb 3()x)>eKT0B 
AaHHOro ropMOHa pa3Hoo6pa3HU h saBwcar ot cjjeHOTHna KOMnereiiTHwx 
fuieTOK. B cbh3h c 3thm CTpyxTyphi-MHiueHH no creneHM o6ycjio&neH- 
HOCTM HX MOp(JXX})yHKUHOHa^bHOrO COCTOflHHH rOpMOHOM MOXCHO flOHOJl" 
HHTCJIbHO nOApa3AeJIHTb Ha ropMOH3aBHCHMbie H ropMOHMyBCTBHTeJlb- 
Hbie, a no xanwHecTBy Bbi3b(BaeMbix topmohom peaxuHH — Ha nojiH- h 
ojinroKOMneTeHTHbie (Po 3 eH, 1977; Po3eH, Cmhphob, 1981). Otjihmh- 
TejJbHaa MepTa ropMoeaaBHCHMHX crpyxTyp — npaxTHMecxH nojiHax 
3aBHCHMOCTb HX AH(Jxt)epeHU.HpOBKH H MOp^XX^yHKUHOHaAbHOFO COCTOX- 
hhx ot cooTBeTCTByiomero ropMOHa. Tax we ropMOH3aBHCHMbie CTpyxTy- 
pu noMTH Bceraa nojiHKOMneTeHTHbi. ITpHMepaMH ropMOH3aBHCHMbix 
no/iHKOMnereHTHbix opraHOB MoryT cnyxcHTb: ajis r©HaAOTponHHOB — 
roHaabi, ana AKTr — nyMxoBax h ceruaTaa 3 ohw xopu naanoMeMHHKOB, 
ana scrporeHOB — opraHu xceHCxofi nojioBOH ctfsepbi, ana armporeHOB — 
MyXCCKOH. rOpMOHMyBCTBHTejlbHbie CTpyKTypw OTJIHMaiOTCa OT ropMOH- 
saBHCMMbix tcm, mto Bee rjiaBHbie (JjeHOTHnHMCCKHe npHSHaxH hx xae- 
tok MoryT npoaBAXTbca h 6es cooTBeTCTByiomero ropMOHa; ropMOH b 
3tom cnyMae jinuib MoayjiwpyeT b pa3HOM Ananasone axcnpeccnio on- 
peae/ieHHbix (JjyHxuHOHajibHbix npH3HaxoB. TaxoBa. nanpuMep, rop- 
MOHKOMneTeHTHOCTb renaTOUHTOB x rjnoxoKoprif kohabm , HHcyjiHHy,, 
CTr, acrporenaM h aHaporeHaw. TenaTOUHTbi x 3 thm fopmoham fopmoh- 
HyBCTBHTeabHbi h nojiHKOMneTeHTHbi, OTBeqaa Ha aeHCTBHe yxa3aHHbix 
ropMOHOB MHOXCCCTBOM peaKUHH. BMCCTe C TCM aJlb,HOCTepOHMyBCTBH- 
TejibHbie xcejie3HCTO-3nHTejiHajibHhic CTpyKTypu (noMxa, cnioHHbie xe- 
Jie3bi h ap.) pearwpyiOT Ha MHHepajioxopTHxoHAbi BecbMa y3KHM Ha6opoM 
BbicoxoH36HpaTeabHbix OTBeTOB, CBasaHHbix c peryjifliiHeH pa6oTu 
Na + /K + -Hacoca. B otom cnyMae xjieTxii-MHuieHH mojkho paccMaTpHsaTb 
xax ropMOHMyBCTBHTejibHbie, ojiHroxoMneTeHTHhie. Bcaxaa nojiMKOMne- 
TCHTHOCTb crpyxTyp Bbipaxcaerca h b tom, mto ropMOH cnoco6eH Bbi3fai- 
B3Tb B HHX 34x)>eKTbI CCneKTHBHbie H o6meTpO())HMeCKHe. ZLna OJIHFOKOM- 
neTCHTHbix o6pa30BaHHH Hanfxxnee xapaxTepHu jiHiiib cejnexTHBHwe 3<J>- 

4>eKTbi. 

BaxcHO Taxxce, mto BHyTpw OAHoro h toid *e ©prana h tkahh MoryT 
6 brrb KjieTKH-MHiueHH, 33BHCHMbie ot ropMOHa b pasHOtf creneHH. Hexo- 
Topbie THnbi xjieTOx KOMneTeHTHoii tkahm, bhahmo, BOo6me He pearwpy- 
kjt HenocpeACTBeHHO Ha AaHHbiH ropMOH. HanpHMep, b 3 M6pHOHajibHbix 
aneMCHTax npocraTbi, to aibHo sabhchmux ot aHaporeHOB, pearwpyiOT 
Ha npxMoe aeifCTBHe AHrHApoTecrocTepoHa jiHiiib Me3eHXHMajibHbie xjieT- 
kh. MHsnHTeAHajibHue aneMeHTu 33MaTX0B saBHCHMbi ot aHaporeHOB 
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-TCHiiib KOceeHHO, wepe3 napaxpHHHbie (JjaxTopw, h e noc peacra e h ho HHay- 
UHpyeMbie ropMOHaMM B M£3£HXHMajIbHbIX KJieTKaX. 

PaCCMaTpHBaX BOfipOCbl ropMOHKOM11£T£HTHOCTH KJ16T0K, CJieflyfiT 
yHHTHBaTb H£ TOJlbKO 4>aKTOp MCCT3 fleHCTBHfl TOpMOHa, HO H (JjaKTOp 
Bp£M£HH — CraaMK? OHTOr£H£3a, CT£n£Hb KJieTOHHOH aH()xj>£p£HII.HpOB- 
kh, cfjaay mx MHTOTHM£CKoro uHKjia. Bp£M£HHbt£ napaMerpbi MoryT cyme- 
CTB£HHO CKa3MBaTbCfl Ha peaXTHBHOCTH CTpyKTyp K TOpMOHajIbHMM B03- 
a£HCTBHBM (P03£H, CMHpHOB, 1981). M3B£CTHO, MTO peaKTHBHOCTb 6oab- 
QIHHCTBa KJI£TOK-MHm£H£H K npOrpaMMHpyiOmeMy aeHCTBHIO nOJIOBbIX 
CT£pOimOB H TpHHOATHpOHHHa OrpaHHH£Ha, XaX fipaBHJIO, 3M6pHOHaJIb- 
HblM H H£OHaTajIbHMM CTanaMH OHTOr£H£3a. fillOKOKOpTHKOHflM p£ry- 
JISTOpHO TOPM03HT POCT H Bbl3bIBaiOT JIH3HC H£3p&nbIX JIHM(})OUHTOB, 
HHAyUHpyiOT CHHT£3 pflaa C})epMCHTOB H£M£HH TOJlbKO HpH O£p£X0fl£ 
renaTOUHTOB H3 Gi b (|>asy S hx mhtoth«i£ckoix> unxjia. 

AHaJIH3 TpOIIHOCTH ropMOHaJIbHbIX BJIHflHHH pOJK^afiT 3aKOHOM£p- 
Hblii Bonpoc: KdKHM o6pE30M ropMOH HEXOJIHT EUpCC CBO£IX) fleHCTBHSI, 
a KJI£TKa-MHIII£Hb y3Ha£T ropMOHajIbHfalH CHmajI? ECJIH aapeCHOCTb H£p- 
BHoro HMnyjibca saxpemieHa crpyxTypHO b (fxjpMe HepsHoro npoBoaHHxa 
h CHHanca, to ropMOH, Bbiaejiswcb b xpoBb, hmoot paenyio BepoarHOCTb 
BcrynHTb bo B3aHMOa£HCTBH£ c jiio6oh crpyKTypoH opraHH3Ma. CjIfiflO- 

BaTEJlbHO, Cn£UH())HM£CKa$I WyBCTBHT£JIbHOCTb KJIOTKH K POpMOHy UfiJIH- 
KOM Onp£A£JI$l£TCB £10 CaMOH. BnOJIH£ OHOBHEHO, B KJl£TK£-MHm£HH flOJl- 
jk£h cymecTBOBaTb cneuHajibHMH annapaT ysnaBaHHH h npeo6pa30BaHHH 
BHeuiHcro ropMonajibHoro cnniajia. CxasaHHoe oraioab He OTpwuaeT He- 
o6xoahmocth cymecTBOBaHHsi aHajionmHoro annapaxa jyis HewpoMeaH- 
aTopoB, a Taxxe fhctotopmohob. OaHaxo b cjiynae cmctcmhoh ryMopajib- 
hoh peryasiuHH cneuHtJmHecxHe MexaHH3MU peaxTHB hocth kjictkh 
k BHemHCM) cHraajiy npHo6peTaK)T oco6oe 3HaqeHHe. 

OEWHE nPMHLfMnhl PELJEriTOPH0/0 nPOU,ECCA 

H HHHLlHAlfHH rOPMOHAJIbHbIX 3&&EKTOB 

PeuenTopbi m Moaeab CTpyxTypHO-<J)yHKUMOHajibHOM opraHM3a- 
min hx MOJiexyjibi. YcTaHOBjieHO, mto (fjHSKOJiorMMccxoe aeiicTBHe rop- 
MOHOB, XaX H JIK>6blX HH(J)OpMOHOB, Ha XJl£TKH-MHUieHH OCymeCTBJIHeTCB 

wepe3 o6fl3aTCJibHoe nocpeacTBo oco6bix 6nocneu,nct)MMecKHx 6ejixoB — 
xaeTOMHwx peuenTopoB (UHTopeuenTopoB). B3aHM0- 
aeHCTBHe topmohob c cooTB£TCTByiomnMn peuenropHbiMH 6ejixaMH cbo- 
aHTCfl X H36HpaTCJIbHOMy, H£KOBajieHTHOMy, o6paTHMOMy CB$I3bIBaHHIO 
ropMOHajibHbix MOJiexyji c peuenTopaMH (cm. rji. 6), b pe3yjibTaTe xo- 
Toporo o6pa3yiOTca cneuH(|)HMecxHe 6ejiox-jiHraHaHhie KOMimexcH, cno- 
Co6Hbie BKJIIOHaTb (HHHUHHpOBaTb) POpMOHaJIbHblC O^X^eXTbl B KJieTKe. 
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npw 3 tom Ka^Kjsaa rpynna bmcoko HaSHpare/ibHO B3anM©aeHCTByeT 
co crporo onpcaeaeHHbiMH 6eaicaMH-peuenTopaMH (HxceHceH h ap., 
1962, 1966; Po a6eaa, 1968, 1970). 

06pa30BaHHe ropMOH-peuenTopHoro KOMruieKca — no BpeMemi 
nepBHMHblH, OTHOCHTCJIbHO aBTOHOMHUH, KJI K)M eBOH aKT 
HanpaBjieHHoro BsaifMoacMCTsHH ropMona c KOMneTCHTHHMM KjieTKaMH. 
Ecaw peuenTop OTcyTCTByeT b mierKax, to ohm pe 3 ncreHTHM k aetfcrsHio 
$H3HoaonraecKHx KOHueHTpauMH ropMOHa. PeuenTopw — Heo6xoaHMbie 
nepM^epHMecKHe npeacraBHTeaH cooTBeTcrayioiiieH shaokphhhoh cJjyHK- 
HHM, o6ycaoBjiHBaioiiiHe Hcxoawyio HyBCTBHTeabHocrb mieTKH k ropMO- 
ny h BKjnoMeHHe ero 3c|x|>eKTa. FopMonajibHoe BJiH»HHe npeacraBaaer 
co6oh cneu.HcJ)HMecKHH aByeaHHhiH npouecc, onpeaeaaeMbift renepaTopoM 
ropMOHaabHoro cnraaaa (shaokphhhoh xceae30H) h ero npncMHHKOM 
(KaeTKOH-MHiueHbio), ropMOHOM h ero peuenTopoM. 06a HeoOxoaHMbix 
KOMnOHCHTa B3aHM0aeHCTBHH pa6oTaiOT, MTO Ha3blBaeTCfl, «B eAHHOH 

koaoboh CHcreMe» (Ula6a, 1987). Ha si3faiKe ueaoro opranHSMa ropMO- 
Hu — BHeicaeTOtfHfaie cnniaabi, peuerrrophi — Heo6xoaHMwe cneuHtJjH- 
qecKne nocpeaHHKH hx aencrsHs Ha Mexa6oaH3M KaeTKH. Ha H3HKe 
icaeTKH peuenTopbi — peryaaropHwe ropMOHsasHCHMbie KaeroMnue 6ea- 
kh, ropMOHbi — hx BHeKaeTOWHbie aaaocTepHHecKHe 3<|xJ)eKTopbi. Mayne- 
Hne peueriTopa b SHaoicpHHoaorHH He MeHee BaxHO, neM H3yneHHe 
ropMOHa. 

no coBpeMeHHbiM noHSTHSM, aio6oH peuenTop hh(Jx>pmohob npea- 
craBaseT co 6 oh 6H(J)yHKmiOHaabHbiH 6eaoK, ocymecTBasnouiHH caeay- 
tomne (JjyHKUHH, peaaH3yeMbie npocrpaHCTBeHHo pa3o6meHHbiMH, ho 
aHHaMHwecKH conpflxceHHbtMH aoxycaMH ero Moaeicyabr. 1 ) ahckphmh- 
HHpoBaHHMH npneM ropMOHaabHoro CHraaaa (o6ycaoeaeH ancicpeTHbiM 
ropMOHCBB3biBaiomHM aoxycoM — aoMeHOM); 2) npeo6pasoBaHHe npnHsi- 
Toro cnniaaa h HHHijHauHio cne um(|)hm cc ko ro ropMOHaabHoro acfxfjeicTa 
noa BaHAHHCM CB»3aHHoro ropMOHa (o6ycaoBaeH cneuHaabHbiM 3(fx|)eK- 
TopHbiM aoxycoM — aoMeHOM). Kaxaasi H3 aByx conpaaceHHwx (JjyHK- 
Khh, coraacHO npeacraBaeHHon o6iueu Moaean (pnc. 46), Heo6xoaHMa 
aaa npoBBaeHHH cneunc})HMecKHX ropMOHaabHbix 34x}>eKTOB b cJ)H3Hoao- 
nmecKHx ycaoenax (Eoabe h ap., 1970; Poa6eaa, 1970). npn stom 
CBo6oaHasi SHepraa cbssmbahmr ropMOHa nepeMM aoxycoM npeo6pa3yeT- 
ca (TpaHcayunpyeTca) b aHeprmo KOH(Jx)pMau.HOHHoro nepexoaa BToporo 
aoxyca npn ynacTHH conparaiomero aoMeHa. 


Puc. 46. Moaeab peuenuMH popmohob 

KjieTKaMH: 

r — ropMOH, /’ — peuenTop. A — aKueiiTop. 
3 — 3c{xJxMCTb( r-P-A; 1 — ropMOHCBiMbiBaio- 
iuhh JioKyc P . 2 — conpnraioutuu jioicyc 3 — 
3()K)>eKTOpHblM JlOKyc P 
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ropMOHCBfl3UBaioiua9 (fiyHKUHs peuenTopoB. 3ra (JjymcuHa o6yc- 
jioBJiena cnoco6HocTbio cooTBercTByiomero jjOMetia peuenropHofi Mcuie- 
KyjIH o6pa30BUBaTb CneU.H(J)HMeCKHe KOMIUieKCbl C ropMOHOM-JIHraiWOM c 
BMCOKMM H H36HpaTCJIbHMM CpOflCTBOM K flaHHOM rpyiHIC FOpMOHOB H 
OrpaHHMeHHOH K hum cmkoctwo. 

Bucoxoe cpoacTBO peuenropoB k jinraHAaM onpeaeaaercH bmcokh- 
mh BejnniHHaMH paBHOBecHOH KOHaraHTw accouiHanMH <xax npaBHjio, K a 
nopxflxa 10 6 -10 10 ji/moju> np« 0-4°C), *rro o6ecneqHBaer bhcokhc ypoB- 
hh cbo6oahoh SHeprHM CBa3b(BaHHa [(—30)-*(—50) kJ\x ./MQJib ]. 

HanOMHHM, MTO 3TH BCJIHMHHbl B CBOIO OMCpftHb o6yCaOMCHH 
BblCOKHMH 3HaqeHH9MH KHHeTHMeCKOH KOHCTBHTM aCCOUHaUHH (k+y - 
- 10 4 “10 6 MOJIb _ 1 * C _1 ) H HH3KHMH SHaqeHHBMH KOHCTaHTbl CKOpOCTH 
flHCCOIXHapHH (&__1 ■ 10 _7 -10 _3 C _ *). ZlaHHbie (J)H3HKO-XHMHHe€KHe 
xapaKTepHCTHKH peuenTopoB onpeaeaaiOT npowHoe CBa3hiBaHHe hhskhx, 
())H3HOjiorHqecKHx KOHueHTpauMH ropMOHa KaeTKOH-MHmeHbio h, cae- 
AOBaTejibHo, ee Bbicoxyio wyBCTBHTeabHOCTb k ropMoay. 

Bucoxaa H36HpaTejibHOCTb jinrauaHoro cpoacroa o6ycaoMHBaeT m 
cbok) owepeab cnoco6HOCTb peuenTopoB cBaaMiarb npeHMymecrBeHHO 
onpenejieimyio rpynny fopmohob, hx CHHTeTHqecxiix anaa©roB — aroHH- 
ctob, a Taxjxe aHTHropMOHOB — airraroHHCTOB xomcypeHTHoro tuna, 
HoicaaaHO, mto BeummiHa K & (noaoxHTejibHo) h oco6chho /L_ 1 (crrpH- 
paTCJibHo) tame Bcero xopomo Koppejmpyer c OHoaonraecxoft axraB- 
HOCTbio jmraH^oB. HaH6ojibmHM cpoacTBOM x peneirropy o&iaaaiOT noa- 
Hbie ropMOHajibHbie aroHMCTH (onTHMajibHbie HHayxTopi*). MeHbinHM 
cpoACTBOM xapaKTepH3yiOTca qacriniHbie aroHHcna (cy&nrrHMajibHue 
HHflyKTophi — ropMOHbi, BbUbiBaiomHe b MaxcHMajibHofi nose cy6Max 
CHMajibHbie otbcth). Eme MeHbiuee cpoacTBo hmciot aHTaroHHCThi (an- 
THHHayXTOpbl, aHTHTOpMOHbl) KOHKypCHTHOrO THM3. OieBHAHO, CaMO 
no ce6e cnemi^nniecKoe CBfl3UBaHHe ropMOHa c pacno3HaiomHM jioxy- 
com penenropa — npouecc Heo6xo,miMbifi (ho He aocraTOMHHft) mmm 
axTHBanuH acjxJjeKTopHoro jioxyca 6ejnca h HKHnnamni ropMOHSUibHoro 
3<JxJ)eKTa. JJjts. aKTHBauHH 3(JxJ)eKTopHoro jioxyca, no-BHOHMOMy, Heo6- 
xoahmo AOCTHJKCHHe on peaejieHHOFO noporoBoro ypoBHa cbo 6 oahoA 3Hep- 
ihh ropMOH-peneuTOpHoro B3aHMoaeHCTBHa, *iro qame Bcero cooraescr- 
ByeT K a ~ 10 6 -10 7 ji/mojib. OaHaxo bmcokoc cpoacrao x peueirropy 
AOJixHO coueraTbca c onpeaeaeHHhiMH cTpyxTypHUMH oco6chhoct5imh 
M oaexyji ropMOHa-aroHHcra, cnoco6cTByiomHMH ajuiocTepHiecxofi bkth- 
BauHH a^exTOpHoro aoMena peuenTopHoii Moaexyjibi (Ecuibe h ap., 
1979; Po3eH, Cmhphob, 1981). MsOnpaTejibHocrb cpoacraa xax cJ)H 3 hko- 
XHMHqecxaa xapaxTepHCTHxa ropMOHCBH3biBaiomero aoMeiia peuenTopa 
x ropMOHaM o6ycjioBjiHBaeT pacno3HaBaiuie ropMOHa xaerKoft, mcKpm- 
MHHHpOBaHHbid OpHCM H npeo6pa30BaHHe FOpMOHajIbHOFO CHTHaaa. 
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OrpaHHMeHHafl eMxocrb — cjie^yiomas saJCHasx xapaKTepHcnnca 
pei^eirropoB — npeAcraBJiaeT co6ofi He ctojibko hx <J)H3HKO-xHMH*iecKoe 

CXOflCTBO, CKQJIbKO (JjeHOTHIIHMeCKHe OC 06 eHHOCTH KJieTKH, OTpEMaiOIipie 
OTHOcnfejibHO jierxyio HacumaeMOCTb cooTBercrByiomeH rpynnoH rop- 
mohob peueirropHoro annapaTa. Ha peueirropHyio MOJiexyjiy iiphxoaht- 
c«* xax npaBHjio, oaho CB93biBaiomee mccto (n - 1). KoHueHTpaima me 
caMHX pei^enTopHbix MOJiexyji (N) b mierxax-MHmeHsx o6hmho paBHa 
10 _14 -10 -11 MOJib/Mr 6ejixa coaepxcameH hx cy6xjieTowHoft <i)paKu,HH, 
hjih npH6jm3HTejibHo 500-30 000 MOJiexyji Ha xjierxy. KoHueHTpauHa 
peuenropHHx 6cjikob b pa3JiHWHbix KJieTKax-MHmeHsx b uejiOM noao- 
XHTCJIBHO KOppejIHpyeT CO CTeneHblO H oftbeMOM HX WyBCTBHTeJIbHOCTH 
k ropMOHy. HaHOojibmaa KOHueHTpaitfia o6mmho BbiaBJiaerca b fopmoh- 
saBHCHMMx s noAHKOMnereHTHMX KJieTKax, b ropMOHpesHcreHTHHX KJieT- 
xax peuerrropu npaxTHwecxH He bubbjibiotc9. Oieayer otmcthtb, wto 
ypoacHb UHTopeuenTopoB xax <J)H3HOJiorHMe€KHii napaMerp kactkh pery- 
jiHpyeM (cm. HH*e). OrpaHHweHHaa cBsaMBasosnaa eMxocrb pep,enTop- 
HMX MOJiexyA, BHflHMO, JIHMHTHpyeT B33H MOACHCTBHe paMK8MH (J)H3HO- 
jionraecKHx h ywepeHHO cf*apMaxcuioraw©CKifx xonueHTpauH# ropMOHa. 
Bmcct€ c TeM npn $H3H0JioniwecKHx anyapnax tojibko Macro peueirro- 
poB (HHoraa eflHHHuu npoueara) OKxynHposaHa ropMOHOM-jraraHflOM. 
nocxojibxy npouecc xoMiuiexcHpoBaHHa ropMOHa c peuenropoM nonwH- 
Haerca aaxoHy Aeicrsna Mace, H36wTOHHaa KOHueHTpaima peuenxopHMx 
MOJiexyji o6ecne«iHBaeT Bbicoxyio cxopocrb hx B3aHMOAeflcTBHa c ahibh- 
flaMH. KpOMe Toro, oHa npenoTBpamaer paaBHTHe nojmofi apeaxTHBHocTH 
KjierxH x ropMOHy b pesyjibxaTe bpcmchhom HHaxTHBauHH Macro peuen- 
TOpOB B HX paOoweM UHKJie (CM. HHJXe). 

3(}x})eKTOpHafl cpyHXipiii penenxopoB. 3ra (fcyHKUHa onpeAeaa- 
eT cnocooHocTb acfxfseKTopHoro jioxyca peuenTopHoft MOJiexyjiu noa bjih- 
shhcm KOMiuiexcHpoBaHHa jiHraitaa-aroHHCTa c ropMOHCB93biBaioiimM 
jioxycoM npeTepneBaTb axTHBHpyiomyio xoHcfjopMaipioHeyie nepecrpofi- 
xy h Bxjuowaro cneuHtJ)HMecKHH ropMOHajibHbiH 34xJ>eKT. Cpasy me cjie- 
AyeT OTMCTHTb, wto s^xj^exTOpHbiH AOMeH oOjiaaaer Hexoropoft peryjia- 
TOpHOfi aKTHBHOCTblO H CBM nO Ce6e. OflHaKO ropMOH B <|)H3HOJIOrHWeCKHX 

cHTyauuax noBbimaeT ary axroBHOcro bo mhofo pas (Illyru m np. t 1989 ). 
B OojibmHHCTBe cjiywaeB axTHBauwa a^exropHOfo aomchs cboahtcsi 
k pe3KOMy yBejiHweHHio ero cneuH^Hwecxoro CB93biBaiomero cpoAcroa 
x TpHirepHMM peryn&TopHbiM crpyxTypaM, o6ycjiOBjmBaioimiM hhtch- 
CHBHOCTb MeTaOojiHwecxHx npoueccoB b xjieTxe. KjieTowHue crpyKTypn, 
H36npaTejibHo B3aHMOAeHCTBVK>mHe c ropMOH-peueirropHHMH KOMiuex- 
caMH c K a nopaaxa 10 8 - 10 " ji/moab h H3MeHax>mHe noa juihsbhhcm 
nocjieflHMX cbok) peryjiaropHyio axTHBHOCTb, iiaswuafor axpenTOpa- 
MR (A), HJIH rOpMOHWy BCTBHTeJIbHMMH 3J!6MeHTaMH 



(rH3) KjieTKH. Taxne A-crpyKTypbi b h3B£cthi>ix cjiyuaax npeAcraBjie- 
hu b mieTKe cneuntJjHMecKHMH jioxycaMH aaepHofi H,HK h cneimajibHbi- 
mh 6ejixaMH mia3MaTHMecKHx MeM6paH. B pe3yjibraTe o6pa30BaHHa 
TpoiiHoro KOMiuiexca ropMOH (D — peueirrop (P) — axueirrop (A) jih6o 
H36npaTejibHO MoayjiHpyeTca TpaHCKpnimHOHHaa axTHBHocTb renoMa, 
jih6o cneuMC^MMecKH HSMeHaerca axTHBHOCTb paaa BaxHeHumx cfjepMeH- 
TOB H HOHHHX KaH3JIOB IUia3MaTHMeCKHX MeM6paH. 3TH HHHlUlHpyKHKHe 
npopecchi b cbok) owepeab sanycxaiOT Kacxa^Hbie penw Mera6ojimecxHX 
peaxuHH, npHBOAflmnx b kohcmhom HTore k hojihoh peajmsauHH ropMO- 
HajibHoro at^exTa b kjictkc. 

Bume mu paccMOTpejm o6qIhh cjiyaan peueniuni, Koraa MQjie- 
xyjiH P h A pa3jiHMHH (6HMOJiexyjiapHbiH 6aok peuenumi), h aj ia 
MHHipsaiiHH ropMOHajibHoro acfxfieKTa Heo6xoAHMo o6pa30BaHHe tpohho- 
ro HaAMOJiexyjiapHoro KOMiuiexca T —P—A. BMecre c TeM b Hexoropbix 
cjiyaaax (peijeirropbi HHcyjiHHa, cf)aKTOpOB pocra, a Taxxe auercuixoaH- 
Ha) axuenTopHbie aieMeHThi bkjhomchu b cocraB cbmom peuenTopHOH 
MOJiexyjibi xax 6u bmccto 3<txf)eKTopHoro aoMCHa. B stom aapHSHTe PhA 
coBMemeHbi b oahoh MOjiexyjiapHOH crpyKType, tJjopMHpya MOHOMOJiexy- 
jiapHbiH 6jiok peuenuHH (XojuieH6epr 1987; IlepuoBa, 1988). 

BaxHUM cbohctbom 3^x|)eKTopHoro aoMena pepenropoB aBjiaerca 
ero cnoco6Hocrb k o6ecneweHHK) FOMOAHMepH3auHH hjih FOMOOjiHroMe- 
paujHH P-Moaexyji. CwraeTca, mto o6pa30BaHHe ah- hjih ojinroMepOB 
peuen-ropOB b KOMiuiexce c fopmohom — Heo6xoAHMoe ycjiOBne Aocra- 
TOMHO 3<)x})eKTHBH0F0 P—A-B3aHMOAeHCTBHH HJIH BKJHOMeHHfl A-JIOKyCOB 

caMHx peuenTopoB (KaH h ap-i 1981; O’Msjuih h ap*> 1988; lllaM6oH 
h aPm 1988). 

TaxHM o6pa30M, ropMOH, cBasMBaacb c pacno3HaioiAHM aomchom 
peueirropa, c oahoh ctopohm, 3Ha*iHTeabHO noBbiniaeT cpoacrso atfxJieK- 
TopHoro AOMeHa k A (hjih axTHBHpyeT A BHyTpn P), c APyroii — noBbi- 
rnaer cpoACTBO sthx aomchob OAHOTHiiHbix peueirropax Apyr k apyry, 
cnoco6cTBya hx ojiMFOMCpHsauMH h TeM caMbiM xoonepaTHBHO noBbuuaa 
HHT6HCHB HOCTb CB» 3 biBaHH» F—P c A (Ha 1-2 nopaaxa h 6ojiee) h ero 

3$4>eKTHBHOCTb.' 

Cmctcmb peuenuHH topmohob h ee o6mne cteamh. Ha ocHOBaHHH 

BbimeH3JIOXCeHHOro MOXHO 3aKJlK>MHTb, MTO B 6ojIbmHHCTBe H3BeCTHUX 
cjiywaeB b ochobc MexaHH3MOB HHHipiaiuiH ropMOHajibHoro 3(Jxi>eKTa 
b mience 3axoHOMepHO cjkht OAHOTHimaa 4>y HKUHOHajit .ho conpajueH- 
Haa Tpwaaa Mojiexyji: 1) ropMOH — BHexjieTOHHOH cnmajibHUH peryjia- 
Top; 2) peuenTop — KjieTOHHbiH npneMHHK h npeo6pa30BaTejib ropMO- 
HajibHoro cnniajia; 3) aKueirropbi — peryjiaTopHbie crpyKTypn kjict- 
kh, HenocpeacTBeHHO B3aHMoacHCTByiomHe c ropMOH-peueirropHbiMH 
KOMiuiexcaMH h BKjiioMaiomHe uenn FopMOHHHAyunpyeMbix npoueccoB 
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(cm. pwc. 46). UeHTpanbHoe mccto b stoh TpexxoMnoHeHTHon CHcreMe 
peuemuiH 3aHHMaeT 6 Htf)yHKUHOHaabHbiH peuenTop, 3aKOHOMepHO ocy- 
mecTBJiflioiaHH conpajKeHHe ropMOHa c ysjiOBMMM MexannSMaMH kohtpo 
jifl joieroMHux MeTa 6 ojiHMecKHX npoueccoB. 

Bhc saBMCHMOCTM ot THna h jiOKajiMsauHM peuenTopoB npouecc 
ropMOHajibHOH peuemiHH nocneaoBaTejibHO npoTexaer no npHHUHnnajib- 
ho o 6 meH cTa^HHHOH cxeMe, xoTopyio mojkho npeacTaBHTb caeaysomHM 
o6pa30M. 

1. T + P ^ T—P — HcxonHas cneuH^HMecKaa aKTHBauHH peuenTopa 

FOpMOHOM. 

2. r—p + r—p ^ <r— p> 2 ; <r—p > 2 + nr— p ^ cr—P) n — a»- h 

ojiHroMepH3auHB ropMOH-peuenTopHbix komiuickcob, npHBoasmaa k 
pe3KOH KOOnepaTHBHOH aKTHBaUHH r—P. 

3. <r— p>„ + a * (r—P)„ a hjih (r—P)„ + n A * <r—p>„ a„ — 

H36HpaTejibHoe BsaHMoaeiscTBsie roMoan- hjih ojraroMepoB ropMOH - 
penenTopHMX KOMruiexcoB c axi;enTopHbiMH MecraMH kjictkh. 

Ecjih A-CTpyxTypbi bxoasit b cocTaB P, to chctcmw peuenunn 
AByxKOMnoHCHTHfai h npouecc orpaHHMHBaeTCB nepBbiMH afiyMa cTa- 

B ouhhx cjiyMa«x HHHunauHsi ropMonajibHoro atJxJjeicTa & o 6 meM 
CBOAHTCfl k o6pa30BaHHio (r—P)„ A n . B apyrnx BapwaHTax peuenTopHO- 
ro npouecca o6pasoBaHHe cjioxchofo tpohhofo KOMruiexca — jinuib Ha- 
MajibHaa cTaflHs HHHunauHH acJxfceKTa fopmohob, ycjiojKH&eMaii h xac- 
KauHO ycMJiHBaeMaa MexaHMSMaMH o6pa30BaHH« btophmhnx nocpeaHH- 
kob h BsaHMOzieHCTBHfl 3THX nocpcaHHKOB c hx «peuenxopHO-aKuenTop- 
HfaIMH» CTpyKTypaMH (CM. HHXCe). 

Otmcthm Taxxce, hto pa 6 omiH uhkji co 6 ctbchho peuenunn 3aBep- 
maeTCfl hckhmm TepMHHHpyioiiiHMH MexannsMaMH, o6ycjiOBjiHBaioii{HMH 
tcm hjih HHbiM cnocofSoM pacnaa TpowHoro KOMiuiexca T—P — A (cm. 
HHxce). 

B CBSI3H CO CKa3aHHbIM O CBHJIHO, MTO HHajIHS npo 6 jieMbI FOpMO- 
HajibHOH uHTopeueniiHH cjieayeT npoBoanTb no xpaHHen Mepe Ha a»yx 
ypoBHjix ee opraHHsauHH, paccMaTpnBasi h peuenTopu h axuenTopbi. 

Tnnbi peuenunn ropMOHOB. no cy 6 KJieTOMHOH oicajiH3auHH pe- 
uenTopHbix 6 ejixoB, cnoco 6 aM nepeaaMH FopMOHajibHOFO cnmajia, xa- 
paxTepy A-ynacTKOB h oco 6 chhoct 5 im FopMOHajibHbix ac^eicTOB uhto- 
peuenuna fopmohob mojkct 6 biTb pasaeacHa Ha a»a ochobhnx THna: 
1) bhvT pMK.;iexoMHbi h (aaepHUH), no KOTopoMy peuenTHpyioTCfl CTe- 
ponaHbie, THpeonaHhie ropMOHw h peTHHOCBaa KHcaoTa; 2) noBepx- 
hocthhh (MeM 6 paHHbiH), no KOTopoMy pen,enTHpyeTCfl 6 ea- 
KOBO-nenTHaHbie ropMOHbi, xaxexoaaMHHH h Bee H3BecxHue Herop- 
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MOHajIbHfcie MH^OpMOHfc* (pHC. 47). Mo^CHO FOBOpHTb O flByX 3BOJIIO- 
miOHHO CJI03KHBIHHXCM THnax UHTOpeiienUHH HH(Jx)PMOHOB. FIpH 3TOM 

xax crpyKTypa mhofhx popmohob h hx aHajioroB cjio^miacb yxce 
Ha paHHHX 3 Tanax 3bcx/iiouhh, xax h ropMOHanunie peuenTopw hjih 
hx aHajiorH pasnoro rana HanajiH ^opMHposaTbCM y*e b npoxapno- 
THMecxHx h npHMHTHBHbix ayxapHOTHnecxHX xjieTxax. Tax, h b 6 ax- 
TepHajibHux xjieTxax, h b xjieTxax npocTeiiiiiHx, h b apoauxeBbix 
KJieTKax o 6 HapyxeHhi peuenropbi popmohob no 3 BOHouHbix, b nacmo- 
cth peuenTopbi hhokokopthkohaob, acTporeHOB, HHcyjimia, onnoiwoB 
h T.a. (Jle Pya h ap., 1987 ). 3 Ha- 
ueHHe ropMOHajibHbix peuenTopoB 
Wia npHMHTHBHbix xjieTOx noxa He- 
acHO. 

Puc. 47. Tmih penenmni popmohob 
X/ieTKEMH. / — BHyTpHIUieTOHHblH, II — 
MeM6paHHbra: 

r — ropMOH. P — peuenTop, A — aiaicn-rop, M — 
BHyrpHmieTOMHMA mcahbtop, Am — «aiaienTop* 
' MeAHaTopa 

BHympwaiemoHHbiu mun peu , enu , uu . 3tot ran peuenmui xapaxTe- 
pHsyeTca npeMMymecTBCHHO aflepHOH jioxajiH3aiuieH peuemropoB. Top- 
MOHhl B flaHHOM BapHaHTe OTHOCHTeJIbHO CBo6oflHO npOHHKaiOT BHyTpb 
kjictxh h 3aTeM b Hjjpo, rae ohh n36npaTejibHo cBa3biBaiOTca c peuenTop- 
hmmh 6ejixaMH xpoMaTHHa, a o6pa30BaBiuHeca xoMiuiexcbi npoMHO 3a- 
xpeiuiaiOTCH b ero cocraBe (cm. pnc. 47). B cbh3h c 3thm peuenTHpye- 
Mbie PopMOHbi He Hyxc^aiOTca Ha HanajibHbix 3Tanax b tioak jhomchhh 
BHyTpHKjieTOMHbix nocpeflHHKOB (MCflHaTopoB). HaH6ojiee BaxcHwe rop- 
MOHwyBCTBHTejibHbie ajieMeHTbi jiHraHfl-peuenTopHhix xoMiuiexcoB pac- 
noAoxceHbi b hacphqh U.HK, a HaH6ojiee 3Ha*iHMhie h TMnHHHHe otbctn 
Ha popmoh conpaxceHH c H3MeHeHHeM ypoBHa TpaHCxpnnuHH, cHHTe3a 
6 ejixoB de novo h coneTaioT b ce 6 e cyry 6 o h 3611 paTtvibH hie npoueccbi c 
o6nteTpo(})HHecKHMH. Taxne 3(|)<j)exTbi o6hmHO fljiHTe^bHU h oTcraBJieHM 
bo BpeMeHH (nacbi, cyTXH). 

CjieayeT yxa3aTb, mto ao Haiajia 80-x rr. 6 buia o 6 menpHHHTOH 
xoHuenuHfl 06 hcxqahoh jioxajiH3auHH cbo 6 oaH bix peuenTopoB crepoH- 
flOB npeHMymeCTBCHHO B UHT030Jie (paCTBOpHMOH MaCTH U,HTOnjia3Mbl). 
CMHTajiocb, hto b i*HT03OJie o6pa3yioTca ropMOH-peuenTopHbie xoMiuiex- 
ch, xorophie 3aTeM, axTHBHpyacb, TpaHCAOunpyiOTca b aapo, nponHO 
CB93biBascb c xpoMaTHHOM («AByx3TanHaa Moae/ib» HxceHcena, 1968, 
1972). BnocjieACTBHH c noMombio ycoBepmeHCTBOBaHHbix mctoaob HMMy- 
HOUHTOXHMHH, 3JieKTpOHHOH UHTOABTOpaAHOrpa(})HH H 3HyXJieaUHH KJie- 
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tok 6buro yTOMHeHO, mto HeoKKynwpoBaHHbie ropMOHaMH peuenTopw hcxoa- 
ho Ji0KajiM30BaHbi npeHMymecTBeHHo b rjictowhom aape. CBSi3b HeoKKyim- 
poBaHHbix pepenTopoB c aaepHbiM xpomsthhom aBjiaeTca omocHTCJibHo 
Phxjioh BCJieacTBHe nero HexoTopaa hx wacrb Name Bcero He3HaMHTejib- 
Haa) MOJKeT b uejibHoii xjieTxe oxa3biBaTbca b 11 .HT 030 .ne. ITIpw roMoreHH- 
sauHH xjierox, ncnojibsyeMOH aHajiH3a peuenTopoB 6hoxhmhmcckhmh 
MeToaaMH, c Ao6aBjieHHeM 6ycJ)epHbix pacTBopoB o6beM pacTBopn mom 4>pax- 
umh roMoreHaTa hckvcctbchho yBe/iHMHBaeTca. Flo3TOMy cor/iacHO 3axoHy 
paBHOBecHoro pacnpeaejieHHa (xvibiuaa nacTb HeoKKynHpoBaHHbix peijen- 
TopoB nepexoflHT H3 swepHofi b paCTBopMMyio (fjpaxuHio, co3flaBa« hjuiio- 
3HK) UHT030JIbHOH JIOXajIH3apHH peuenTOpHWX 6e^XOB. no COBpeMeHHbIM 
npeflcraBJieHHaM, xax oTMeaajiocb, He CBH3aHHbiH co CTeponaoM peu,en- 
TOp CJia6o CBfl3aH C smepHUM X POM3THHOM H HaXOflHTCa B KJieTKC B flHHaMH- 
MecKOM paBHOBecHH Meacny anpoM h uhto30Jicm c cmibHhiM cabhidm 
paBHOBecwfl b cropoHy aupa; axTHBanna peuenTopa topmohom pc3xo noBbi- 
rnaeT ero cpoacTBO k aaepHOMV xpoMaTHHy, 3aKperuiaa h axxyMyjmpya 
CTeponn-peu,enTopHbie xoMiuiexcia b aape (TopcxH, 1986, 1990). TaxHM 
o6pa30M, HOBbie aaHHbie o BHyTpHxjieTOHHOH peuenuHH hh b xoeii Mepe 
He OTpHuaiOT, a jimnh yTowHaioT 3aKOHOMepHocTH npouecca (pwc. 48). 
noaTOMy MHoroMHCJieHHbie c})aKTbi, nojiyMeHHbie no Tax Ha3 BaeMbiM 
«UHT030JibHbiM» peuenTopaM, anexBaTHO xapaKTepH3yioT He oxxynnpo- 
BaHHbie ropMOHOM HaTHBHwe uHTopeuenTopw, uinpoxo h npaBOMOMHO 
Hcnojib3yiOTca b cobpcmchhmx HCCJieaoBaHHax. 

MeM6panHbiu mun peu,enu,uu. 3tot ran penenuHH BtanoaaeT b 
ce6a HexoaHoe BsaHMoaeHCTBHe MeM6paHHbix peuenTopHhix 6ejixoB c 
ropMOHaMH H npyrHMH HHtJjOpMOHaMH, He npOHHKaiOmHMH Ha nepBblX 
3Tanax BHyTpb kjictkm h aeHCTByiomHMH Ha Hee c noBepxHOCTH. Coot- 
BeTCTBCHHO peuenrapyeMbie ropMOHw yxce c caMoro Hanajia Tpe6yioT 
noflKJiiOMeHHa cneuHcJjHnecxHx BHyTpnx.neTOHHhix MejiHaTO- 
poB , KOTopwe onocpenyiOT ropMOHaabHbie 3(}xt)exTbi (cm. pwc. 47). Haw- 
6ojiee Ba*Hbie axuenTopHbie MecTa zuia ropMOH-peuenTopHbix xoMiuiex- 
cob 3Toro THna, o6ycjiOBJiHBaiomHe HaKonjieHHe b xjieTxe wcxoaHbix 
BHyTpHKJieTOHHbIX nOCpeflHHXOB, J10KaaH30BaHbI b njiasMaTHaecKOH 
MCM6paH;-. 3 th axitenTopbi — HH(J)0pMOH3aBHCHMbie (JjepMeHTHbie chctc- 


Puc. 48. Mcweab aaepHoii pe- 

uennHH ropMOHOB xaeTKOii. 

I — pacnpeae/ieHne peuenTopou iP) 
b K/ieTKC 6e3 ropMOHa </■): // — 
aKKyMy/inunn T —P b sapc b npiicyr- 
CTBI1M r M MHMUIlamiSI TpaHCKpMmiM- 
OHHoro 3cJ)ct)eKTa P — P npii b33mmo- 
aeMCTBMH c rOpM OHVyBCTBHTCJIbHbl- 

MH aaeMeiiTaMH (TW) ZIUK: / — _ 

UMTonaa3Ma. 2 — »apo J 
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mm h HOHHbie KaHajiw. B cnyMae paaa cJ)epMeHTHbix chctcm co6ctbch- 
ho aKuenTopHHM mcctom aBjiaioTca peryjiaTopHbie MeM6paHHbie G 
(miM N)-6ejiKH, (JjyHicmioHajibHo conpaxceHHbie c sthmh 4>epMeHTaMH. 
B cjiynae peueriTopoB HHcy/iHHa, psua <})aKTopoB pocra BicnioMaeMaa 
ropMOHOM aKuenTopnaa cHcreMa (TMpo3MHKHHa3a) BHeapeHa b cocraB 
caMOH peuenTopHOH MOJieicyjihi (pnc. 49). M3BecTHbie BHyTpHioieTOM- 
Hbie Me^MaTopu — umonmecKHM aAeH03HHMOHc4>oc(j)aT (uAMO) , uhk- 
jiHMecKHH ryaH 03 HHMOHO(t>oc 4 >aT (urMO), flMau.H/ir/iHu,epHH (HAD, 
tph4>oc(Jx)hho3htoji (O 3 H), 4>oc(Jx)pH^HpoBaHHijie 6ejiKH, Ca 2+ h Na + . 
3aBHCHMbie ot 4>epMeHTOB nocpeflHMKH oMeHb 6wcrrpo o6pa3yioTca b 
MeM6paHe, a MCxoAHbie KaTMOHHhie McaiiaTopbi now™ MraoBetiHO BxoaaT 

BHyTpb KJieTKM Mepe3 MeM6paH- 
Hbie HOHHbie xaHajibi H3 BHe- 
K/ieTOMHoro npocrpaHCTBa 
(XojuieH6epr, 1982, 1987; Eep- 
pwflJK, 1984, 1986). 


Puc . 49 . OcHOBHhie BapnaH- 
Tw MeM6paHiiOH peuenuHH ropMo- 
hob h TpaHCMeM6paHHoro npoBe- 
aeiiHM ropMOHanbHux cwnia^oB 
(A, E. B): 

P* — peuenTopbi, npeacTaB/ieHHbie mohhu- 
mh KaHajiaMM; Pg — pcucnTopu, o 6 /»ajia»o- 
lUMe TMp03MHKMHa3H0H aKTMBHOCTblO 
(THpK) c nocjieayioiuHM 4 x>c 4 > 0 P M -' ,H P 0Ba_ 
HHeM MCM 6 paHHblX 4>epMeHTOB (£ 5 ); Pg — 
pcueiiTopbi. aeiicTByiouiMc Mcpe3 G- 6 cjikm 
(a. ft. y) Ha MeM 6 paHHt>ie 4>cpMCHTbi (Eft> 
TMna aacHH/iaTUHmia3bi; M — MCM 6 paHa; 
P' — aKTMBHpoBaHHbift pcuenTop 

XapaKTepHOH (xotb h He cahhctbchhoh) mcptoh fopmohob, achct- 
Byiomnx c noBepxHOCTH KJieTKH, ABjiaiOTca 6ucTpfaie, HeMezuieHHbie 3(J)- 
4>eKTbI (c, MHH). TaKHC 3<lxJ)eKTbI o6yCj!OB/ICHbI aKTHBaUHCH yxce CHHTe- 
3HpOBaHHbIX 6ejIKOB. 

CjieayeT HMeTb b BHAy, mto npHBeacHHaa KJiaccH(})HKauHa peuen- 
TopoB, xax, BnpoMeM, h Bcaxaa iuiaccH(i)HKauHa, b h3bccthoh creneHH 
ycjioBHa. He hckjhomcho, mto OTaejibHbie 6bicTpwe 3(JxJ)eKTbi crepoHA- 
Hbix h THpeoHAHbix ropMOHOB ocymecTBjiBioTCM Mepe3 MeM6paHHbie pe- 
uenTopu. C apyroH ctopohh, BbiCKa3biBaioTca npeAno-noxceHMa o achct- 
bhh HexoTopbix 6e^KOBO-nenTHAHbtx topmohob (HHcyjiHHa, CTD Mepe3 
hckhc BHyTpHKjieTOMHhie peuenTopn. KpOMe Toro, 3th ropMOHbi h hx 
BHyTpHKJieTOMHbie MeAHaTOpW CnOCo6Hbl, OCo6eHHO npH -RJl HTeJIbHOM 
AeiicTBHH, oxa3biBaTb OTcraBjieHHbie 3(JxJ)eKTbi, o6ycnoB^eHHbie hx bjih- 

















siHHeM Ha 6HocHHTeTHMecKHe npoueccw b mieTice. BMecTe c tcm npwBe- 
fleHHaa KJiaccH(j)HKauHfl peu.enu.HH c otmcmchhumm oroBopKaMH BnojiHe 
npaeoM: pwa h oOmenpnHsiTa. 


XAPAKTEPMCTMKA XflEPHOrO TMI7A 
PELfEIJI^HM rOPMOHOB. 

PEI^EIJI^MS CTEPOHflHbIX, THPEOHflHblX 
M PETMHOMffHbIX rOPMOHOB 

CHCTCMa aaHHOro rana UHTopeueratHH npeacxaBjieHa (cm. pnc. 48): 
1) MHKpOMOJieKyjIflpHblMH rOpMOHaMH — BCeMH npeaCTaBHTCJIflMH CTepO- 
HAHblX ropMOHOB (S) , THpeOHflHNMH rOpMOH3MH (T) , peTHHOCBOH KHCJIO- 
toh h ee npOH3BoaHHMH (Aj), HcnocpeacTBeHHo peryjinpyiomHMH reH- 
Hyio 3KCnpCCCHK) H BJIHSIIOmHMH Ha POCT, AH(Jxt)epeHUHpOBKy H yCTOHMH- 

Byio aaanTauHio kjictok; 2) cneitfHjnmecicHMH smepHHMH penenxopaMH 
3 thx ropMOHOB (peuenTopbi S/T/Aj) — ropMOHCBfl3biBaiomHMH, a^an- 

THBHblMH Cj)aKTOpaMH TpaHCKpHnUHH; 3THM P OTJIHHaiOTCfl OT pjlfla H3Be- 
CTHblX KOHCTHTyHTHBHHX <J)aKTOpOB TpaHCKpHnUMH 3yK3pHOTHMeCKHX 
KJieTOK, flCHCTByiOmHX nOCTOflHHO H BHC CRASH C ropMOHOM (HanpHMCp. 

COUP b AHiieBOAax nrau, TF-III neneHH jiBrymex, GHF I coMaTOTpo- 
cJx)B rnno<J)H3a MjiexonHTaiomHx); 3) TH3 — oco6we 3HxaHceponoao6- 
Hwe peryjiaTopHhre ynacTKH aaepnoH U.HK, o6mhho npuMUKaiomne k 
ropMOH3aBHCHMbiM CTpyKT.ypHNM renaM (nanpHMep, 3CTporeH3aB hchmh e 
reHhl OB- H KOHaJIb6yMHHOB HHUCBO/JOB AHUeKJiaflymHX, BHTCJUIOreHHHOB 

neweHH aHuemraflymux; rjnoKOKopTHKomi3aBHCHMbiH reH th po3 h hb m h - 
HQTpaHofiepasM neneHH MjieKonnxaiomHx) c hx 5’-KOHi;a, T.e. nepea 
MeCTOM HHHUHaUHH TpaHCKpHniJHH. CneUH(|)MMeCK06 B3aHMOaeHCTBHC 
THS c ropMOHpepenTopHWMH KOMiuiexcaMH — ueHxpajibHoe 3BeHo, Ha- 
npaBjieHHo Bmnonaiomee cneuH(J)H4ecKHH ropMOHajibHbiii 3<|xJ)eKT Ha 
ypoBHe reHOMa (Hbchc, 1988; ToMncoH nap., 1989; Po3eH, 1990, 1991). 

CynepceMewcTBO peqenTOpOB S/T/Aj. Hannwe peuenTopw Bcex 
bhaob xchbothux — npeflCTaBHTejiH eflHHoro cynepceMeHCTBa (cynepreH- 
Horo ceMeiiCTBa) pepenropHux 6cjikob. Hjichh 3Toro cynepceMeiicTBa, 
o6jiaaaa bwcokoh cTeneHbio cneuH(j>MMHOc™, oftbezpiHeHbi oOiimocrbio 
jioKajiH3auHH b nape; cahhctbom njiana crpyKTypHO-cJjyHKUHOHajibHOH 
(aomchhoh) opraHH3au,HM hx MOJiexyji; bwcokoh creneHbio noflo6H« (ro- 
MOJIOFHH) nepBHMHOH CTpyKTypw HX TJiaBHblX 4)yHKLIHOHaJlbHbJX (Jjpar- 
MeHTOB (aOMCHOB); o6mHMH MepxaMH npoarpaHCTBCHHOH CTpyKTypw 
3thx tJ)parMCHX0B; npeHMymecTBeHHbiM /jchcxbhcm Ha ypoBHe TpaHC- 
KpHnu.nn. HHTepecHo, hto Bwcoxyio CTeneHb MOJieKyjiapHoro cxoacxBa 
c pepenTopaMH aaHHoro cynepceMeiicxBa hmciot HexoTopwe 6ejiKO- 
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Bbie npoayKThi BwpycHHX OHxoreHOB, t3khx, xax npoflyKT jicmkcmh- 
Mecxoro BHpyca apHTpobjiacroB nTHu (v-erbA) juih nojiHnenTna BHpy- 
ca ocTeoreHHOH capxoMbi (v-fos). Eme fxwibiiiHM ooaoShcm o6jiaaaiOT 
KJieTOMHhie npoTOOHKOreHHwe roMO/ioni OTMeyeHHwx BHpycHux bejiKOB 
c-erbA, c-fos, a Taicace c-myc, jiHraH^w MopcJjoreHOB nposo(|>Hjiw — 
nocroflHHo npoayuHpyeMwe 6ejiKH JKHBOTftbix kjictok. Bojicc Toro, 6ejiox 
c-erbA oxasajiCB nojiHocTbio HfleHTHMHbiM peuerrropy TpHHOATHpOHHHa. 
H 3 CKa3aHHoro cyieayeT, c oahoh ctopohh, mto HAepHwe peuenTopw 
ropMOHOB — TOJibKO uacTb 6ojibinoro cynepreHHoro ceMewcTBa MOp(|)o- 
reHHbix peryjiHTopHwx 6e;ncoB, c flpyroH — mto 3to cynepceMCHCTBo 
HMeeT apeBHeHinee 3B0JiionHOHHoe npoHCxoxmeHwe (KiOMap h ap*, 
1987). 

06mMe ())H3MKO-xMMMMecKMe xapaxTepHCTMKM peu,enTopoB. Bee 
peuenTopbi cynepceMCHCTBa — miokokopthkohaob (rP) , MHHepajioKop- 
thkohaob (MP), nporecTHHOB (IIP), aHaporeHOB (AP), 3crporeHOB (EP), 
flHOKCHBHTaMHHa D3 (DP), 3 K£H 30 H 0 B OP), TpHHOATHpOHHHa (TP), 
peTHHonaoB (AjP) — npeflCTaBjiaiOT co6oh npocThie MOHOMep- 
Hbie 6ejiKH, (JjoctJxjpmiHpyeMhie no ocTaTxaM Cep h T pe. Ohm HMeiOT 
b cBoeM cocraBe 427-984 aMHHOKHCJiOTHhix ocraTKa, M.m. npHMepHo 
45-110 kJI, h K034x|)HHHeHT ceflHMCHTanHH — 4-5 S. KaxcjibiH peuen- 
Top, Kax npaBHJio, OAHoraneH h KoanpyeTCB oahhm reHOM, coctoshahm 
H3 7-9 3K3ohob. Kna^e roBopa, b noaaBjisnomeM 6ojibuiHHCTBe cjiy^a- 
eB Ka^qbiH penenTop cynepceMeiicTBa (TP, MP, EP h t.a.) npeacTaB- 
jieH oahhm 6ejixoM (yHHpeuenTopHbiH npnHUHn). HcmnoneHne cocrraB- 
AflioT JiHuib A»a peuenTopa — TP pa 3 Hbix bhaob xchbothhx h IIP nTHu: 
b 3thx CTiyMaax peuenTopw npeACTaBjieHH AByMB pa3HtiMH 6ejiKaMH. 
B cjiywac TP bejiKH, bhahmo, KOAHpyiOTCji pasHMMH, ho poactbchhumh 
rewaMH, oahh m3 KOToptix aiccnpeccHpyeTCJi b renaTOu,HTax h coMaTOTpo- 
(J)ax, APyroH — b THpeoTpocbax, HCHpoHax ranoTajiaMyca h xapAHOMHo- 
n,HTax. B cjiy^ae xe IIP nTHu o6a pepenTopa xoAnpyioTCJi cahhhm 
reHOM. OAHaxo ciihtC 3 paswororana IIP (Ah B) — pe 3 yjibTaTajibTepHa- 
THBHOH HHHUHaUHH TpaHCJIflUHH CAMHOH mPHK (O’MsJIH H AP-, 1987, 
1989). HeoAHOTHnHbie pepenTopbi obycjiOBjiHBaiOT pa3Hbie ropMOHajib- 
Hbie 3<b4)eKTbi. 

PeuenTopw cynepceMeikcTBa — KHCjiwe (pH 6,0-6,5), rHApcKjwinb- 
Hbie 6ejiKH, Jienco nepexOAflmne BHe cb«3h c JiHraHAOM H3 aaep b BOAHbie 
6ytJ)epHbie pacTBopu npn hohhoh cnjie, cooTBeTCTByiomeH 0,3 MOAb/ji 
KC1 h 6ojiee. 

06u|hh njiaH (J)yHKu,MOHajibHO-cTpyKTypHOM (AOMeHHon) opra- 
HH3auHH pepenTopoB. JImhchhoc CTpoeHHe pepenTopHbix Mo^exyji BHe 
3aBHCHMOCTH OT HX pa3MepOB CTaHAapTHO BKJHOMaCT B Cc6» nO MeHbmeH 

Mepe 4 AHCKpeTHbix CTpyKTypHo-tJjyHKUHOHajibHbix <J)parMeHTa (aomc- 
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Puc. 50. CrpyKTypHO-cfcyHKUHOHanbHafl opraHH3auH9 MoaeKya cynepceMeficTBa 
flflepHbix peitenTopoB (P) Ha npwMepe acTporeHHoro peuerrropa OP): 

A—F — floMeHbi P (C — AHK~CBS)3biBaioiUMM, E — ropMoHCBsrabiBaioiuHii); uw^paMH CBepxy 

o 6 o 3 HatieHbl HOMepa aMHHOKHCJIOTHblX OC .aTKOB, CHH 3 y - npOUCHT rOMOJIOrMM 3P M 3 TKM le/lOBCKa 

(100%) H 3P BHUeBOAOB Kyp 


Ha) — A/B, C, D, E (pwc. 50). B HeicoTopwx cjiynaflx BMiiBAsieTCfl 
5 -h (JjpameHT — aomch F. HaH6ojiee (JiyHKUMOHajibHo SHawiMbiMH h a6- 
COAIOTHO Heo6xQflHMHMH HBAJIIOTCJI flOMCHhl E H C (KlOMSp H flp., 1987). 

J3. o m e h E. 3 tot aomch — idpmohcbsi 3 biBa k>ihh m (JjparMeHT, 
saKOHOMepno JioxajiH 30 Ba hhmh Ha C-KOHu,e peu,enTopHOH MOJiexyjihi hah 
B ero 6 jIH 3 H H COCTOSmHH npn6AH3HTeAbHO H3 250 OCTaTKOB aMHHOKMC- 
jiot. BaxcHenmee (JjyHKUHOHajibHoe cbohctbo 3Toro ^OMena — cneuH(i>H- 
necicoe cbssmbammc cooTBeTCTByiomero ropMOHa JiMranfla. Ero yHHBep- 
cajibHoe CTpyKTypHoe cbohctbo — HajiHune cneunajibHoro mc(po(Jx)6Horo 
«KapMana», (JxjpMHpyiomero Mecro (cairr) cncu,H(J)HMecKoro cB«3MBaHiis 
peuenTopa c idpmohom c noMombio boaopoahmx h rHgpocfx^HHx CBsraeft. 
3HaHHTejibHbie pasmmusi b cTpyKType h ceoHCTsax CBB3biBaiomero Mecra 
xaxcfloro rana peuenTopa o6ycjiOBjiHBaiOT ysnaBaHHe onpeae^eHHOH 
rpynnbi fopmohob. OaHaxo aomch E xapaKTepH3yercfl b uejioM bhcokoh 
CTeneHbio KOHcepsaTHBHocTH nepBHHHOH CTpyxTypbi: xax mcjkbhaoboh 
(ao 95% roMOJiorHH aMHHOKHCAOTHbix noc/ieflOBaTejibHOCTeii) aah oaho- 
THimbix peuenTopoB (HanpHMep, EP nTHu, Kpuc, MCAOBexa), Tax h 
Mexfly pasHbiMH npeacTaBHTejiHMH cynepceMCHCTBa (HanpHMep, ao 85% 
roMOJiorHH MCJKAy TP H MP) — pHC. 50, 51. FIo-BHAHMOMy, pojlb (Jjpar- 


Puc. 51. 06ikhh ruxaH CTpyxTypbi 
npeflCTaBBTeaefi cynepceMeficTBa 
flflepHHx peqenTopoB (P) qeaoBexa h 
CTeneHb roMOAoraH hx maBHbix ao- 
mchob: 

AP — aiwporcuHbift, IIP — nporecTMHOBbm, 
TP — r/IK>KOKOpTMKOMflHblH, MP — MMHepa/IO- 
KOpTHKOHflHblH, 3P — 3CTporCHHblH. AP — 
pcUenTOp npOM3BOAHblX BHTaMHHa A3. TP — 

peuen-rop THpeOHAHbIX ropMOHOB, A|P - pCTM- 

HOMAHblH: LlHfJjpaMH BHyTpM FipflMOyrOTIbHMKOB 
o 6 o 3 HaMeHa CTeneHb roManoriiH aomchob pa3- 
Hbix peuenTopoB c AP (100%), cHH 3 y yxa 3 aHbi 
HOMepa aMHHOKHCJIOTHbIX OCTaTKOBJ OCTaAbHbie 
o 6 o 3 HaMeHHt) CM. Ha pHC. 50 


A/B 

flHK r 



1 


917 

1 TI5 


Z1 

1 

565629685 

933 

1 <TTT~ 

I77TI 50“ 

"1 

1 

419 483530 

777 

TT5 

1771 1 5T 

Zl 


1 601665736 984 


| <15 |57| "T 
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RTgTS. 
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MeHTa F, earn oh HMeercji, cboahtcm k o6aerMeHHio cbmsubbhhh ropMOHa 
C AOMeHOM E. KOHCMHHH HTOr CBH 3 hIBaHHH ropMOHa-HHAyXTOpa C AOMe- 
hom E — axTHBaAHfl APyroro raaBHoro (JjparMeHTa peueoxopa — AOMena 
C. 3Ta axTHsauMH onocpeayeTCH kopotkhm «mapHHpHbiM» (conparaio- 
iahm) (JjparMeHTOM D, c noMOnywo Koroporo nponcxoAHT axTHBH- 
pyiomHH ajuiocrepHMecKHH nepexoa AOMeHa C. 

XI o m e h C. Oh npeAcraBJiaeT co6oh XXHK-CBasHBatoiAMH, :xj)- 
4>eKTopHiaH (JjparMeHT, aoxaaH30BaHHbiH iiohth bo Bcex caynaax npn- 
6jiH3HTeabHO b cepeAHHe peuenropHOH Moaexyau h coctohiahm npn- 
MepHO H3 60-65 aMHHOKHCJlOTHHX OCTaTKOB. BaXHeimiee cjjyHKUHOHaJIb- 
HOe CBOHCTBO AOMeHa COOTBeTCTBeHHO — CnOCo6HOCTb npaMO B3aHMOA6H- 
CTBOBaTb c HHK, TOMHee, c TM3, o6ycaoBAHBaa BexTopHOCTb bjihhhhb 
peu,enTopoB Ha reHOM. BaxHeftmaa, yHHBepcaabHaa crpyxTypHaa xapax- 
TepHCTHxa AOMeHa C Bcex peuenTopoB — MeTaaaosaBHCHMaa neraeBaa 
(«najibueBaa») opraHH3ai;Ha (mothb). Kax noxa3aHO Ha pnc. 52, 8 koh- 


Puc. 52. MeTaaa03aBHCHMas AByxneT- 
jieBas CTpyxTypa AHK-CBS3biBaiomero 
AOMeHa aflepHux peuenropoB- 
I , II —I-a m 2-a neTTiM 



cepsaTHBHO pacnojioaceHHbix octetkob Uhc b AOMeHe h 2 aTOMa Zn 
C nOMOmblO KOOpAHHaUHOHHHX CBH36H craHAapTHO <Jx>pMHpyioT 2 «naab- 

ua»: KamAbti «naaeip> — axoM Zn, CBsisaHHbiH 4 xoopAHHauHOHHbiMH 
CBM 3 MMH c 4 ocraTKaMH IJhc aMHHOKHCJiOTHOH uemi. CjieAyeT noAnepx- 

HyTb, MTO «naJIbU,eBOH» MOTHB XapaKTepeH H AJIH MHOrHX XOHCTHTyHTHB- 
hhx HepeuenTopHbix cfrax-ropoB TpaHcxpHmiHH ayxapHOTHaecxHx xaerox 
(«J)axTOpa TpaHCxpHni^HH TF-IIIA reHa 5S PHK mnopuesoH aarymxH, 
BKjiioHaiomero 9 neTejib, 6eaxoB — peryaaTopoB paaBitTMa aposo^hjih, 
coAepmamHx no 4 neTjiH (IlTaraHe, 1987; CnnpHH h ap., 1990). «IIaab- 
u,eBoft» mothb HrpaeT npHHipniMaabHQ BaxHyio poab bo B3aHMOAeHCTBHH 
peuenTopoB h hx roMoaoroB c XI,HK (cm. rnuxe). Becb aomch C o6aaaaeT 
eme 6oaee bmcokom KOHcepBaTHBHOCTbio ahhchhoh crpyxTypbi, MeM ao- 
MeH E. Tax, ee MexBHAOBaa roMoaoraa aaa oahotmiihhx peuemopoB 
MOxeT AOCTHraTb 100%, noAo6He CTpyxTypbi pa3Hbix npeAcraBirreaeft 
cynepceMewcTBa — 91% (cm. phc. 50, 51). Omcbhaho, Bucoxaa CTeneHb 
roMoaorHH HMeHHO 3Toro (J)parMeHTa h onpeaeaaeT cahhctbo S/T/Ai- 
peu.enTopoB, c oahoh ctopohm, h mhothx HepeuenTopHbix peryaaTopoB 
TpaHCKpHni^HH — C APyrOH. 

Oxa3aaocb, hto Hasi 6 oaee KOHcepBaTHBHa no nepBHMHOH crpyxTy- 
pe b pa3Hbix penemropax cynepceMeiicTBa crpyxTypa nepBoro, N-xoHU,e- 
Boro «naabu,a» — cyOaoMeHa Cl. Mmchho 3 tot cy6AOMCH, 6oraTbiH tha- 
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Po^xsShmmm aMHHOKMCjioTHHMH ocTaTKaMH, onpeaejiaeT cn eijH tjba m ecxoe 
B 3 anMofleiiCTBHe peueirropa c cootbctctb y iooihm TH 3 no 6ojibiuoH 60- 
po3flKe flHK. Btopoh «najieu» — cy6flOMeH CII, 6oraTbiK ochobhmmh 
aMHHOKHCJiOTHbiMH ocTaTKaMH (Apr h JIh 3) , o6ecneMHBaeT ajiexTpocra- 
TiraecKoe, aaxpeiumiomee B 3 aHMonencTBHe peuenTopa c orpHuaTejibno 
sapssKeHHMM caxapo-(}x)C(J)aTHbiM octobom ZI.HK. B saeraHTHbix reHHO- 
HHxeHepHbix 3KcnepHMeHTax c xHMepHbiMH koh crpyKxa m h peuenxopoB 
ycraHOBJieHo, mto cy6flOMeH Cl, ho He CII pejiHKOM onpenejiaeT caMy 
B03MOxcHoerb cneiw^HMecxoro ropMOHajibHoro acfxfceKTa peuenTOpa. 
Tax, npnpoAHbiH pepenTop EP-CI/rP-CII o6ycjiOBJiHBaeT cooTBeTCTBeH- 
ho acTporeHHHH ixtxJjexT, a pepenTop rP-CI/rP-CII — niioxoxopTHxo- 
hahhh. BMecre c TeM ra6pnaHMH KOHCTpyKT EP-CI/EP-CII HHflyimpyeT 
acTporeHHoe aeHCTBHe, ™ 6 pvm ace rP-CI/EP-CII — nnoxoxopTHxoHA- 
Hoe. OTcyTCTBHe cy6flOMeHOB Cl b KOHCTpyxTax ycrpaHsieT jno6ue rop- 
MOHajibHbie 3tJxJ)eKTW, aejieuH» ace cy6flOMeHa CII Jimnb hx ocjia6nHeT 
(rpoHMeiiep h ap., 1988 ). 

Btopoh BaacHenmeH (JjyHKimeH aoMena C (nepBaa — npaMoe B3an- 
MoaeHCTBHe c ZIHK) aBJiaerca o6pa30BaHHe roMoaHMepoB pepenTopoB. To- 
MOflHMepH3apH5i pe3xo ycH/iHBaeT npo^HocTb CBH 3 biBaHHH ropMOH-peuen- 
TOPHWX XOMIUieXCOB C ZI.HK H HX TpaHCKpwnUHOHHHH 3(JxJ)eKT. 

Kaxon h 3 rjiaBHbix ao m e h o b p.euenTopa (C hjih 
E) onpeaejiaeT cneun^HMHOCTb ropMOHajibHoro 3<J>- 
(JjeKTa? Ha 3tot Bonpoc b 3 HaMHxejibHOH Mepe flajiH otbct Taxace 
SXCnepHMeHTM C reHHO-HHaceHepHfalMH XHMepHMMH XOHCTpyXTaMH (Kio- 
Map h ap., 1987). Tax, ecrecTBeHHbie ropMOHCB«3aHHbie TP h EP H36npa- 

TejIbHO HH^yunpyiOT COOTBeTCTBeHHO rjIIOXOXOpTHXOHaHHH H 3CTp0reH- 

hwh 3tJxJ)eKTW. Bmcctc c TeM nrfSpna EP-C/TP-E (H,H Kcbh 3 biBaionwif 
AOMeH b3»t ot EP, a ropMOHCBH3HBaiomHH — ot TP) b xoMiuiexce c 
rjIlOKOKOpTHKOHaaMH BWSWBaCT 3CTporeHHHH 3(})Cj)eXT. r H6pHa ace TP- 
C/EP-E b xoMiuiexce c acrporenaMH HHayunpyeT rjnoxoxopTHXOHAHMH 
3(Jxt)exT. MHBepcHA ropMonajibHHx otbctob b xHMepHbix xoHCTpyxTax 
CBHfleTejibCTByeT o tom, mto Ha peuenTopHOM ypoBHe cneuHtJjHxa aetiCT- 
bha ropMOHa nojiHOCTbio onpeaeaaeTca CTpyxTypon H,HK-CBH3WBaiomero 
aoMCHa. Pojib ace xoMiuiexca ropMOHa-HHayxTopa c aomcmom E cboahtch 
jiHmb x HecneuH^HHecxoH axTHBapHH cJjparMeHTa C. 

CjieflyeT kmctb b BHay, mto oTMeMeHHoe npaBHjio cnpaBezuiHBo 
jinmb b tom cjiyuae, ecjiH CTpyxTypa aomchob C (cy6aoMeHOB Cl) b 
peuenTopax pa3Horo rana cymecTBeHHo OTJiHMaeTca, a CBa3biBaioiime h 
cooTBeTCTByiomHe PI3 b U.HK hchachthmhm. Ecjih ace aomchm C bmco- 
xoroMOJiorHMHbi h cooTBeTCTByiomHe TM3 hachthmhn, to ropMOHbi b 
npHHUHne MoryT BsaHMHo 3aMCHHTb apyr apyra, oxasi-Basi ay6jiHpyio- 
mne 3<Jxt)exTbi. Cnei;H(J)HMHocTb ace 3(Jxt)exTa topmohob b takhx cayMaax 
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cJjopMHpyeTca Ha apyrnx ypoBHHx: cooTHomeHMM KOHu.eHTpau.MM peuen- 
TOpOB p33HbIX ropMOHOB B KJieTKe, M36MpaTe/lbHOM B3aMMOaeHCTBHM pe- 
uenTopoB c HepeuenTopHbiMM (JjaKTopaMM TpaHCKpMnuMM, HaxoHeu, pe- 
ryjiHTopHbiMM stJxJjeKTaMM aoiueHa A/B Ha tchom. 

J3, o m e h A/B. 3tot aoBoabHo aaMHHbin (J)panvieHT pepenTopoB, 
Bcerna pacnoaoaceHHbiii Ha N-KOHue mx nojinnenTMUHOM uenu, BecbMa 
Bapna6eaeH no nepBMHHoii CTpyKType m npeacTaBaaeT co6om cootbctct- 
BeHHO AOMMHMpyiOmMM MMMVHOreH peUenTOpHHX MOJieKVJl. rio-BH^MMC^- 
My, Han6oaee BapMa6ejibHbiH no CTpyKType cy6aoMCH A, pacnoaoaceH- 
Hbin Ha caMOM N-kohuc p nrpacT onpeacaeHHyfO pojib b HecneuM(})HMe- 
CKOM CBB3bIBaHMM rOpMOH-peUCnTOpHblX KOMnjieKCOB c HHK. Pojib ace 
cy6uoMCHa B mjim Bcero aoMeHa A/B mo>kct cBoaMTbca MHoraa, HanpnMep 
b cjiyuae TP, k pe3KOMy ycMjieHMK) cneuM(J)MMecKoro acJ^eKTa raioKO- 
KopTHKOMflOB. Mo>kho noaaraTb, wto 3c})(})ckt 3Toro tjjparMeHTa no CBoeMy 
MexaHM3My cymecTBeHHo OT/iMMaeTCB ot otJx^eKTa t^panueHTa C. B no- 
cneuHeM cjiyuae (J)parMeHT C HenocpeacTBeHHO B3aMMoaCMCTByeT c reHO- 
mom b6jim3m CTpyKTypHoro reHa, np«MO peryanpya ero TpaHCKpnnuHio — 
^MC-reHHasi peryaauna. B cavnae ace aoMeHa A/B B3aHMoaeHCTBne c 
HHK MoaceT KaKMM-TO o6pa30M ocymecTBJiBTbcsi 3a cneT M3MeHeHMa 
aKTMBHOCTM JlOKyCOB ZIHK, OTaaJlCHHblX OT rOpMOH3aBMCMMOrO CTpyK¬ 
TypHoro reHa, kocbchho Banaa Ha TpaHCKpMnuMOHHbiii npouecc — 
mpciHc- reHHaa peryaanna (Mbchc, 1988). KpoMe Toro, ccjim aoMeH C 
o6fl3aTeaeH aaa caMoro (JjyHKUMOHMpoBaHMa peuenTopa, to cJjparMeHT 
A/B wrpaeT MHoraa 3HaMMTeabHyio, ho anujb BcnoMoraTeabHyio peryaa- 
TopHyio pojib. 

KjiaccH(})HKauHfi peuenTopoB cynepceMewcTBa. HecMOTpa Ha 
npMHUHnMajibHyio crpy KTypHo-(})y HKUMOHaabHy 10 o 6 uiHOCTb aaeHOB pac- 
CMaTpMBaeMoro eanHoro cynepccMencTBa peuenTopoB, b ero cocTaBe bh- 
aeaaioT nua ceMencTBa. npeacraBMTeaM xaacaoro m3 hhx xapaKTepu3y- 
IOTCH Han 6 oabUJHM CXOaCTBOM CTpyKTypbJ M CBOMCTB Bcex ero aOMeHOB, 
a Taxace cootbctctbvioiumx TH3 b Z1HK m b paae cayuaeB 6 aM 3 ocTbio 
hjim aaace HaeHTMMHOCTbio 3(J)4)eKTOB ropMOH-peuenTopHbix KOMnaeKCOB 
(oco 6 eHH 0 b MoaeabHbix CMCTCMax). K nepBOMy ceMeiicTBy peuenTopoB 
OTHOCHTCB TP, MP, IIP M AP, KO BTopoMy — EP, TP, ZIP, AjP M 3P 
(EeaTo m ap., 1988; UiyTu m ap., 1989). TaK, b bmcokmx KOHueHTpaunax 
raiOKOKOpTHKOMabl MOryT BOCnpOM3BOaMTb 3(})(})eKTbI MMHepaaOKOp- 
TMKOMaOB Ha Na/K o 6 MeH MCpC3 TP M MP, nporeCTMHbl — 3 (})(})eKTbI 
raiOKOKopTHKonaoB Ha TMpo 3 MHaMMHOTpaHCtJ)epa 3 y uepe 3 TP m IIP, 3 ct- 
poreHbi — 3(})(})eKTbi T 3 Ha cmhtc3 hckotopwx neneHOHHbix (j)epMeHTOB 
uepe3 EP m TP. ropMOH-pcuenTopHbic KOMnaeKCbi pa 3 Hbix ceiueHCTB 
nepexpecTHbix peaKunii He aaioT. 
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8-9S-(})opmh pesjtenTopoB crepoMiiHbix topmohob. IUbho H3Becr- 
ho, mto Bee peuenTopw CTeponnoB, ho He T3 hjim peTH hohaob cnoco6Hbi 
saKOHOMepHo o6pa30BbiBaTb b cpeae c hh3koh hohhoh chjioh, oco6chho 
6e3 ropMOHa, KpynHOMoaeKyasipHbie 8-9S-cJ>opMbi (ropcKH Hap., 1968). 
+KCi,r 

8-9SP 4-5SP + 6,8S-6eaoK 

-KCi.r 

ycTaHOBaeHo, mto 8-9 S-(})opMa P — reTepoTpHMep, coctohluhh h 3 
1 MoaeKyau oxapaKTepHSOsaHHoro Bbinie peuenTopa h 2 oahothiihux 
M oaexya 6ejiKa TenaoBoro oioica c M.m. 90 kH, (hsp 90). CwHTaeTCH, mto 
aHMep hsp 90 (M.m. 180 kJI) o6pa3yeT b icaeTKe KOMiuiexc c rop- 
MOHCBfl3UBaiomHM aomchom peuenTopa (pwc. 53). 06pa30BaHHe KOMn- 
Jiexca HHaKTHBHpyeT 3(})(})eKTOp- 
Hhie CBoifCTBa peuenTopa, ho hc 
npenaTCTByeT CBH3UBaHMK) crepoH- 


Puc. 53. TpeTHMHaa crpyxTypa 8-9S- 
cpopMhj peuenTopoB crepoHAHhix rop- 
mohob: 

r — ropMOH, P — pcucnTop (4—5S~4>opMa>, 
hsp90 — 6 ctiok Ten/ioBoro tuoKa (/, // — 

MOHOMCpbl); 1—4 — AOMCHM A/B—E COOTBCTCT— 
bciiho; 3|, 3j — BnMTonbi AOMeHa A/B T 

aa aomchom E. CBHSbiBamie T npn $H3HoaorHMecKOH hohhoh chjic Bhi3bi- 
BaeT anccouHaiufio P H3 reTepoTpHMepa, mto o6ycjioBJiHBaeT aKTHBa- 
UHio peuenTopHoif Mo/reKyjibi. ripeanoaaraiOT, mto (JjyHKUMOHaabHoe 
3HaM6HHe KOMIUieKCHpOBaHHfl P C hsp 90 aonOJIHHTeabHO HHaKTHBHpyeT 
P 6e3 ropMOHa. He hckjhomcho, mto hsp 90, CB93biBasiCb c MHKpoTpy6xa- 
mh, o6aerMaeT TpaHcnopT P, BHOBb cHHTeanpyeMHx b noancoMax, H3 
UHT0iuia3Mbi b aapo dlpaTT, 1988). 

ropMOHMyBCTBHTeabHbie aaeMeHTbi /1HK. BaxHeiraiHM kom- 
noHeHTOM aaepHoro THna UHTopeuenuHH mbahiotcs, Kax yxce roBopn- 
aocb, THS — oaHroHymieoTHaHhie peryaaTopHbie nocaeaoBaTeab- 
hocth b KaacaoH uenH abohhoh cnnpaan HHK, aoKaaHSOBaHHbie b 30 - 
He reHOB-MHQieHeH. OOumho, ho He Bceraa, ohh pacnoaoxceHbi bh- 
me 5’-KOHua npoMOTopHOH o6aacTH crpyKTypHoro reHa Ha paccrosiHHH 
aeCHTKOB — COTeH HyKaeOTHaHblX OCTaTKOB (nap OCHOBaHHH) ot crap- 
TOBoro ynacTKa hhhuh3uhh TpaHCKpnniiHH. B OTaeabHhix caynaax THS 
MoryT pacnoaaraTbca BHyTpn caMoro CTpyKTypHoro reHa (HanpHMep, 
reHOB CTr, npoonnoMeaaHOKopTHHa, C3 mhx TP) nan aoKaaHSOBaTbca Ha 
paccrosiHHH 2500 nap OCHOBaHHH Burne ero 5’-KOHua (HanpHMep, aaa 
rM3 reHOB THpo3HHaMHHOTpaHC(J)epa3bi neneHH). Bo Bcex caynaax THS 
b aape HaxoasiTca b cocraBe ayxpoMaTHHa, b cboio OMepeab cB93aHHoro 
C SiaepHbIM MaTpHKCOM. 
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PT3 CnOC 06 HbI aOCTaTOMHO H36wpaTeabHO, C BbICOXMM CpOaCTBOM 
(K a nopaaxa 10 8 —10 11 a/Moab) CB»3biBaTb ropMOH-peuenTopHbie KOMn- 
jieKCbi. KaK h Bee 3HxaHcopbi, nocaeaoBaTeabHOCTH PT3 MoryT B3aHMO- 
fleiicTBOBaTb c peuem-opaMH b jiio6oh opweHTauHM — xax c 5’-, Tax h c 
3’-xoHua. 

yHHBepcajibHbie MHHMMaabHbie CTpyxTypbi b co- 
CTaBe TH3. Oxa3aaocb, mto b cocraBe rM3 Bcex peuenTopoB cy- 
nepceMeHCTBa mmcctcb VHHBepcajibHa» MMHMMaabHaa CTpyx- 
Typa (xoHceHcyc nocaeaoBaTeabHOCTeii), Heo6xoaHMasi aaa 
y3HaBaHMB ropMOH-peuem-opHbix xoMnaexcoB (BeaTO, 1988). 3Ta mh- 
HHMajibHan CTpyxTypa xoHcepBaTMBHa m coctoht Bcero M3 13-16 nap 
ocHOBaHMH (njiH Bcex S noMTH Bceraa M3 15 nap). MnHHMajibHwe CTpyx- 
Typhi TM3 npencTaBjiHKDT co6oii naaHHapoMbi (o6paTHbie, mjih hh- 
BepTHpoBaHHbie, noBTopbi). HanoMHMM, mto naaHHapOMbi — Hyxaeo- 
THflHbie nocjieaoBaTejibHOCTM, cocTosnnne M3 aByx noaoBMHOx (cctob). 
b xaxmoH H3 xoTopwx CMMMeTpHMHo, ho b o6paTHOM (nepeBepHVTOM) 
HanpaBjicHHH ot 5'- x 3 ’-xohuv pacnoaoxceHbi ocHOBaHMH. xoMnae- 
MeHTapHhie (b naaHe yoTCOH-xpMxoBCXHx B3aMMoaeMCTBHM) apyr apy- 
12345 6789 10 

ry. HanpMMcp, A ATT T N U A A T T, rae N, aio6oe BCTaBOMHoe 
ocHOBaHMc, pa3aeasnomee naanHapoM Ha aBa ceTa. B cayuae PT3 hx 
H aH6oaee THnHMHbie 15-MaeHHbie naanHapoMbi coctoht m 3 aByx xoh- 
cepBaTHBHwx neHTa-rexcaHyxacoTMaHbix noaoBMHOx m 3-6-BapHa6eab- 
hhx BCT3BOX N. ripn jtom PT3 aasi EP — noaHbie naaHHapoMbi (Bee 
ocHOBaHMH ceTOB b npoTHBonoao;«HOH opneHTauMH xoMnaeMeHTapHbi), 
b cay Mae TH3 aaa apyrwx P HenoaHbie (He3aBepuieHHbie). Hw^e npea- 
CTaBaeHa CTpyxTypa HexoTopwx H3BecTHbix MHHHMaabHwx xoMnoHCHTOB 
TH3 aaa psiaa peuenTopoB cynepceMencTBa: 
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ToMeMHbie MyTauHM b I—2-m no 3 Mu.HH xoMnoHeHTOB an6o 
HX MHaXTHBHpy K)T. an6o BbI3bIBaiOT MHBepCMK) 3XTMBHOCTH. Heab3B 
He oTMeTMTb, mto aHaaorMMHyio naanHapoMHyio CTpyxTypy mmckjt 
MH orne peryaaTopHbie yMacTxn reHOMa, CBB3biBaiomMe He Toabxo rop- 
MOH-peuenTopHbie xoMnaexcbi, ho m apyrne HepeuenTopHbie 6eaxw 
cynepceMeiicTBa. rioao6Hyio ;xe CTpyxTypy HMeeT h npoMOTopHWM yMa- 
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ctok lac-onepoHa E.coli , cncuM(})MMCCKH CRU3hiRaioiixHH komiuickc M3Be- 
CTHoro KaTa6ojiMTHoro aKTMBwpyioiuero 6caxa (CAT) c uAMd>: 

12345 10 II !2 13 14 

1 T T A I TAT U | 11 A 11- 

IlpeanojiaraiOT, mto aBa ceTa MHHMMaabHOM CTpvKTypbi FH3 o6ycaoBan- 
BaioT CBH3biBaHne ropMOH-pcuenTopHoro KOMruiCKca b ero amuepHOM 
cJjopMe, npMweM Ka^awii cot CBH3bmaeT mohomcp: otmm o6ecneMHBaeTC5i 
KOonepaTHBHocTb TpaHCKpnnunoHHoro DcJxJjCKTa (BcaTo, 1988: LUMMa 
h ap., 1989). 

MHO*CCTBeHHOCTb VHMBCpcaabHblX MMHHM3JIb- 
Hbix CTpy KTyp b oflHomnHwx TM3. 3 tm CTpyKTypw coaep- 
xaTCfl b oaHOTHriHbix TM3 b KoawMCCTBC 2-6. HynaHKamiH MHHHMajib- 
Hbix naawHapoMHbix aaeMCHTOB o6ycaoBanBacT pc3Koe noBbiweHHe K a 
peuenTopa k TH3 h cnabHb«M KoonepaTMBHhiH DtJxJjeKT ropMOHa (O’Maa- 
an m ap., 1988). Mcwkho noaaraTb, wto b ochobc MexaHM3MOB othx 
npoueccoB aexaiT TCTpaMcpn3aij,HJi ropMOH-peueriTopHbix KOMnaeKCOB Ha 
aynawuMpoBaHHbix naaHHapoMax (puc. 54). JlaabHewiiice yBeaMMCHne 
KoaHMecTBa MMHUMaabHbix KOHCCHCVCHbix CTpy KTyp aacT, xax npaBnao, 
aaabHCHiunH,HO He CToab cuabHbiM, kuk mx yaBocHne. npwpocT 3(Jxt>eK- 



Puc. 54. KoonepaTMBHbic attxJjeKTw o.anroMcpn:?aunn ropMOH-peuenTopnux 
KOMnaeKCOB (r-P) b HtmeBoaax Kyp (TpaHCKpHimwa reHa OBaab 6 yMHHa): 

r - ropMOH. rM 3 - rOpMOHW-yBCTBHTeyibHbtM STleMeHT. P - pellenTOp. TO1-TO3 - KOHCTHTyMTHB- 

Hbie 6e/iKOBbie (JiaKTopbi TpaHcKpiinuMii. TATA — npoMoTopHbm rioBTop HyKJieoTManwx octstkob T 
h A, py — pery/isTopHhiM yiacTOk aHK reiia: / — 3<|)<pekT MOHOMepa T-P. // — 3<} > 4 >eKT 

AM Me pa T-P. /// — 3<}Mt>eKT TeTpaMepa P-P :ia cner ayn/uiKauiiM PT) 
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THBHOCTH aCMCTBMB ropMOH-pCLienTOpHOrO KOMnJICKCa Ha reH-MHLLieHb. 
BepoBTHO, aonoJiHMTejibHasj roMooaMroMepM3au,MB KOMnaexca ropMOH- 
peuenTop b npouecce ero B3aMMoaeiicTBHB c TM3 o6ecnewMBaeT CTa6naH- 
3aUMIO 3TOTO B3aHMOaciiCTBHH M TCM C3MbIM CTO 3(J)(J)CKTI1BHOCTb. MmCIOT- 
cb bcckmc ocHOBaHHB noaaraTb, mto CTa6MaM3HpyiomyK) poab npn B3aw- 
MoaeHCTBHH HHK c ropMOH-peuenTopHbiM kom naexcoM mojkct HrpaTb hc 
TOJ ibKO roMOOJiHroMepM3au,MB nocaeaHMx. AHajionmHyio poab mojkct 
H rpaTb m o6pa30BaHHe reTepoojiHroMcpoB, (JjopMHpyeMbix b pe3yjibTaTe 
H36HpaTeJIbHOrO CBB3blB3HHB pepcnTOpOB C KOHCTMTyMTHBHbIMH tJjaKTO- 

paMH TpaHCKpnnu,MM (cm. pmc. 54). B cboio OMcpcab KOMnjieKCbi PI3-pe- 
uenTopw 0Ka3biBai0T cboh peryaBTopHbni atJxpeKT Ha reHbi-MHuieHH, 
CTa6HJlM3Hpy« KOMnJieKCbl KOHCTHTyMTHBHbIX (JjaKTOpOB TpaHCKpHnU.HH 

c npoMOTopHOM o6jracTbK) ZIHK (O’MaaaH h ap., 1988: UImha h ap., 
1989). TaKMM o6pa30M. b cneuHtJjMMecKOM otJxjjexTe peuenTopHbix h 
HepeuenTopHbix 6eaxoB Ha tchom cymccTBCHHyK) poab nrpaioT He Toab- 
ko H36HpaTeabHwe 6eaoK-HyKaeMHOBhie, ho h 6eaoK-6eaKOBbie B3aM- 
MOaeMCTBHH. CaeayeT OTMCTHTh. MTO COMCTaHHB B3aMMOaeMCTBMH 6e- 
aoK — ZIHK h 6eaoK—6eaox MoryT peaan30BaTbCB aMiuh b tom cavwae, 
ecan paCCTOBHHB MOKay CBB3blBatOLLlHMH OCaKM Hy KaeOTMaHbIMH 
nocaeaoBaTeabHocTBMM no3Boa«ioT 6ea xaM (J)H3HMecKH B3aMMoaeHCTBO- 
BaTb apyrc apyroM, t.c. npnMepHo cooTBCTCTByioT pa3MepaM B3aHMoaeM- 
CTByiomHx 6eaKOBbix Moaexya (IllMHa h ap.. 1989). 

M 3 BbiuiecKa3aHHoro caeayeT. hto caMo HaaMMHe MMHHMaabHbix 
KOHceHcycHbix CTpyKTyp b TM3 — ycaoBHe Heo6xoaMMoe, ho Heaocra- 
TOMHoe aa« HHHUHauMH noaHoueHHoro ropMOHaabHoro atp^eicTa. ZlaB 
ocyiuecTBaeHHB nocaeaHero npHHUMnnaabHO Bax<Hhi hx Mncao h bo3mo>k- 
HOCTb cneuHtJjMqecKoro B3aHMoaeMCTBMB ropMOH-pcuenTopHbix KOMnaeK- 
COB C HHbIMH Cj)aKTOpaMH TpaHCKpUFlUMH, 

Poab apyrwx B3aMMoaeMCTBMH ropMOH-peuenTopHbix KOMn- 
aeKCOB c XpOMaTHHOM B HHHUHaUHH CneUH(J)MHeCKOrO ropMOHaabHO- 

ro 3(]3(J)eKTa. Hap«ay c yKa3aHHhiMH cneu.HcJ)MMecKMMM B3aHMoacHCT- 
bhbmh cymecTBeHHyio poab b HHHunauHH ropMOHaabHoro 3cJ)cJ)eKTa hf- 
paiOT h apyrne mchcc cncuMcJ)MHecKHe naM Hecneu.Hf|)MMecKHe b33h- 
MoaeiicTBHB ropMOH-peuenTopHbix KOMnaexcoB c xpom3thhom. Tax, yc- 
TaHOBaeHo. bto ropMOH-peuenTopHhie KOMnacKCbi. ho He CBo6oaHbie 
peyenTopbi, cnoco6Hw npoBHO, OTHOCMTeabHO M36HpaTeahHO CBB3biBaTb- 
cb c HyKaeocoMaabHbiMH mcTOHaMM. TP h TP o6pa3vioT npoBHbie ac- 
copHaTbi c apriiHMH-o6orameHHMMH xoprMCTOHaMM H3 h H4, a EP — 
c yMepeHHO o6orameHHHMM aM3MHOM KoprMCTOHaM h H2A h H2B (Yaaa 
h ap., 1989). Xopouio M3BecTHo, bto cneu,HcJ)MBecKoe cBB3HBaHHe rop- 
MOH-peueriTopHbix KOMnaexcoB c aKuenTopHbiMH yqacTKaMH ZIHK npo- 
HexoaHT Ha cjxme Hccneu.M<})MMecK:oro, ho BechMa npoBHoro CBB3biBaHHB 
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c U.HK b ueaoM. npw 3 tom pasaHMua b K a cneuMcJ)HMecKoro h HecneuH- 
cJjHMecKoro B3aMMoaeMCTBMa HHK c mohomcphmmm ropMOH-peuenTopHw- 
MM KOMIUTCKCaMM OTJIMMaKDTCfl JlHLUb Ha OHHH nOpBflOK (Po3CH, CMHp- 
HOB, 1981). OTMeMCHHblC B3aHMOiU-’MCTBMH pepenTOpOB C ITlCTOHaMH H 
U.HK npeacTaBjiAKDT co6oii HaMaabHoe co6biTHe b HHHu.Hau.HM ropMo- 
HaJIbHOTO 3tJx|)eKTa. Ero CjjVHKUMOHajlbHOe 3H3MCHMC CBOaHTCa K neKOH- 
aeHcauHM xpoMaTMHa: HaxonaeHMio ropMOH-peuenTopHwx KOMiuiex- 
cob b aape; o6jierMeHMfo noncxa cooTBeTCTByiouiMx FM3; o6ecneMeHHio 
bo3mo^khoctm 3(})(t>eKTMBHoro CMHTC3a pPHK. 3a 3 thmh npoueccaMH CJie- 
AyKDT cneuHtJjHMCCKMe 6eaoK-HVKaeMHOBbie h 6eaoK-6eaicoBbie b33hmo- 
fleMCTBHSi; M36MpaTejibHaa peryaauHa mhtchchbhoctm TpaHCxpMnuHH; 
h3mchchhc ypoBHa CHHTe3a m KOjiMMecTBa mPHK, a Taxxce pPHK. 
3th HHMUHHpyKDUlHe CTaUHM 06yCJ10BJlMBaK)T npOUeCCHHr BHOBb CHHTe- 
3HpOB3HHbIX MOaCKyjl PHK M nOCTynaeHMC MX B nOJlHCOMbl, a 3aTeM 
ropMOH33BHCMMoe M3MiiHCHMe CKopocTH CMHTe3a peryanpyeMbix cfrep- 
MeHT3THBHbIX M CTpVKTypHblX 6ejlKOB. 

TepMMHauHfl peuenTopHoro unxaa. PeuenTopHbiM UHxa hhhuhh- 
pyeTca o6pa30BaHHeM CHauaaa KOMnacxca ropMOH—peuenTop, 3aTeM 
TpoiiHoro KOMnjieKca ropMOH—peuenTop—axuenTop. Bonpoc o MexaHH3- 
Max TepMHHauHM uMKjia (pacnaaa o6pa30BaBuieroca KOMnaexca) aaa 
aaepHoro Tuna uMTopeuenuMH ocTacTca b 3HaMHTeabHOM Mepe pHCxyTa- 
6e^bHbiM. Bo bchkom cayMae npeacraBaaeTca HanOoaee BepoaTHMM, mto 
B 03M0JKHbie MexaHM3Mbl TCpMHH3UHM MHOJKeCTBeHHbl. OflHH H3 HHX 
o6yoiOB^MBaeT oOpaTHMyio HHaKTHBaunio peuenTopoB, no3Boaaa tcm tkc 
peuenTopHbiM MoaexyaaM peuHKjiM3MpoBaTb, T.e. BCTynMTb b hobwh 
UMKJT. OaKTOpOM o6paTHMOM TCpMMH3UHH MOXeT 6blTb, B MaCTHOCTM, npM 
ropMOH33BHCMMOM VCHJ1CHMM TpaHCKpHUUMH 3HaMMTCJTbHOC nOBblUieHMe 

KOHUCHTpauHM PHK. PHK xax noaHHVKacoTMa cnoco6Ha peaabHo koh- 
xypupoBaTb 3a ropMOH-peueriTopHbie KOMnaexcbi c HHK (PoMaHOB h up., 
1979, 1981; Jiao m ap., 1980, 1989). Bmtcchhh ropMOH-peuenTopHbie 
KOMnaeKCbl M3 CBB3H C U.HK. OCo6eHHO C TMS, PHK TCM CaMbIM MO*eT 
BPCMCHHO TL'pMHHMpOBaTb npOUCCC. Ho MCpC TpaHCJIOKaUHM PHK M3 
aapa b uMTonjra3Mv peuenTopHbiM umkji moxcct 6biTb BoccTaHOBjieH 
b cayMae HHTaKTHOCTM ropMOHa m peperiTopa. HpyruM, ho 6oaee caoac- 
HblM MCXaHM3MOM o6paTMMOM TCpMMHaUHH pCUenTOpHOID UMKJia MO- 
x^eT 6biTb HHaKTMBauMa pepenTopa c noMOuibK) cro accJ)occJ)opHJiH- 
p o b a h h a . npeanoJiaraeTca, mto c|)occJ)opHjiMpoBaHMc 6cjixa SwcTpo 
BOccTa h a bjimB a ct ero ropMOHCBa3biBafOuivio axTHBHocTb h peuHKaH3Hpy- 
ct tcm C3mnm peuenTop (AypMXMO h ap., 1981—1984). OaHaxo HeMaao- 
BaacHyio poab b TepMHHauHM peuenTopHoro pnxaa nrpaiOT cfraKTopbi 
Heo6paTMMOH HHaKTMBauMM peuenTopoB. Hco6paTMMaa nnaKTMBaij.ua 
peueriTopHbix 6eaxoB ocymccTBaacTca b pe3yahTaTc hx npoTeoan3a He- 
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XHMH HflepHbIMH 11 pOTCH Htl 33 M H . jlafl BOCCTaHOBaeHHfl HCXOfl- 
Horo ypoBHsi peueriTopoB b stom caynae Tpe6yeTca aoBoabHo a-fiHTeabHoe 
BpeMH (ot HecKOJibKHX wacoB ao HecKOJibKHx cyTox) b cbh3h c Heo6xoan- 
MOCTbK) HX noaHoro pccnHTe3a (TopcxH, 1986, 1990). 

nepeMHCJieHHbie MexaHH3Mbi. bhahmo, npHHunnHaabHO BaxHu h 
aaa HBjieHHH BpeMeHHoro aecJ)HUHTa cyMMapHoii xoHueHTpauHH peuen- 
TopoB b KOHue hx xa?xaoro pa6oMcro unxaa. B pe3yjibTaTe Taxoro aecjai- 

UHTa KJieTKH-MHllieHH CT3HOBS1TCH MaCTHMHO MJ1H nOJIHOCTblO B 33BHCHMO - 
CTH OT aeHCTBOBaBLUeM a03bl ropMOHa aCCCHCMTM3MpOB3HHbIMM 
(aeCeHCH6HJlM3HpOBaHHhlMH, pefjjpaKTepHblMH, pe3H- 
CTeHTHblMH) K CJlCflVKDUICMV nOCTVnjlCHMfO ropMOHaabHOID CHTHajia 
(CM. HM^Ke). 

Heo6paTHMOH (J)epMeHTaTMBHOM HHaKTHBaUHH MOXCeT noa- 
BepraTbca Tax;«e h ropMOH. oco6chho b HexoTopwx TxaHsix (Hanpn- 
Mep, B neMeHM). 3 t 3 HH3XTHB3LIHS1 T3XJXL* MO^XCT 6blTb MCX3HH3MOM 
TepMHHauHH peuenTopHoro unxaa. 

HeTpaHCKpwnuHOHHbie acjM^exThi S/T/Aj. PaccMOTpeHHbie npo- 
ucccbi uHTopcuenu.HH 3thx ropMOHOB npeacraBaeHbi nojiHOCTbio b paM- 
Kax «TpaHCKpMnUHOHHOH MOaejlM», B UCJTOM KOppeKTHO H IUMpOXOOnHCbl- 
Baiomeii m npeacxa3biBaioiiieH co6mthh. xoTopbic o6ycaoBaHBaK>T hhh- 
UHailHK) MHOXCCCTBa 3(J)(})CXTOB TOpMOHOB. rio-BHaHMOMy. aaHHblH nyTb 
aeHCTBMB 3TOH rpynnbl ropMOHOB B (J)H3HOaOrHMeCXHX yCJlOBMHX — aOMM- 
HHpyiOlilMH. OaHaXO CacayCT MMCTb B BHay, WTO HCXOTOpbie 3(J)(J)eXTbI 
yxa3aHHbix ropMOHOB MoryT npnMO HHHUHHpoBaTbca m Ha nocrrpaHCx- 
pnnuHOHHbix 3Tanax: Ha ypoBHe CTa6HabHocTM HexoTopbix mPHK h hx 
npopeccHHra (HanpnMcp, 3CTporcH3aBHCHMbiH chhtc 3 BHTeaaoreHHHOB 
b neweHH HHuexaaaymHx), Ha ypoBHe TpaHcaauHH (HanpnMep, pa3pa- 
CTaHne caH3HCTOH MaTXH noa aeiicTBHCM nporccTHHOB), Ha nocrrpaHcasi- 
ixhohhom ypoBHe (HanpnMcp, CTHMyanpyiomnii atJxfcexT acTporeHOB 
Ha Bbi6poc npocTaraaHaHHOB nan axTHBau.nsi hmh ravTaMaTaernaporcHa- 
3bi b xacTxax MaTxn). Bcpohtho, 3th 3<t4>exTM o6vcaoBaeHH bo3moxho- 
CTbio cncuH(})HMCcxoro B3aHMoacHCTBMM HcxoTopoH wacTH ropMOH-peuen- 
TopHbix xoMnaexcoB c axueriTopaMM, aoxaaH30BaHHbiMH bhc reHOMa, — 
b xpoMaTHHc, HHtJjopMocoMax, pn6ocoMax, naa3MaTHMCcxoii MCM6paHe, 
CTpyxTypax uHTOCxeacTa (Po3ch, Cmhphob, 1981). 


XAPAKTEPHCTHKA MEM HPAH HOPO THEIA PEU,EnU,MM 
POPMOHOH H HPyi'HX MH0OPMOHOH 

CncTCMa aaHHoro THna unTopeuenuHH npcacraBacHa b xaaccMwe- 
cxom BapnaHTL* Tpnaaoii (cm. pnc. 46): bccmh 6eaxoBO-nenTHaHbiMH 
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ropMOHaMH, KaTCXOJiaMMHaMH H 6oJlbUIMHCTBOM HeropMOHajlbHblX HH- 
(J)OpMOHOB, aeilCTByiOmMMH C nOBepXHOCTM KJieTOKI CIlCIJ,M(J)HMeCKHMH 
peuenTopaMM otmx coeanHeHMM — MHTerpaTMBHbiMM TpaHCMeMSpaHHbi- 
mh SeaxaMM: axuenTopHbiMM crpyxTypaMM njia3ManmccKHX Mervi6paH — 
CHCTeiuaMM CnCUMCj)MMeCKMX MH(J)OpMOH3aBMCMMbIX (})CpMeHTOB MJIM MOH- 

Hbix xaHajroB (cm. pwc. 47, 49). Mmchho Bcayaae MeM6paHHoii peuenuHM 
3(})(t>eKTopHbie jiokvcn Moaexyabi peuenTopa MoryT oaHOBpeMeHHo Bbi- 
nojiHaTb pojib aKuenTopHbix TM3. Toraa CMCTeMa nocymecTBy hbvxkom- 
noHeHTHa. Bo Bcex cayMaax ropMOHaabHaa axTMBauMa MeM6paHHbix 
peuenTopoB 3aKOHOMepHo npnBoaMT k o6pa30BaHMK> mjim BxoxaeHHio 
BHyTpHKJICTOMHblX nOCpCHHHKOB, KOTOpbIC nOJIHOCTbK) MJTM B 3HaMHTCJlb- 
Hoii Mepe BOcnpoM3BoaaT 3cjKj)exTbi ropMOHOB (m apyrMx mhcJx>pmohob) 
C nOMOlUbK) KaCKaaHbIX MCXaHH3MOB. 

06mMe 4>M3MKO-xnMMHecKne CBOMCTBa h CTpyxTypHaa opraHM3a- 
una peuenTopoB. HecMOTpa Ha to mto MeM6paHHbie peuenTopw — npea- 
CTaBHTejiH pa3Hbix CTpyKTypHbix cynepceMeficTB 6eaxoB, ohh hmciot paa 
o6mMX cJ)H3MKO-XMMHMeCKMX XapaKTepMCTMK. Bee 3TH TpaHCMeM6paHHbie 
6ejiKM npeacTaBjiaioT co6om aHnocjjMabHbie raMxonpoTeMHbi, HMe- 
ioiuHe moho- hjtm ojiwroMepHyio CTpvKTypy. B mx Moaexyaax BbmaeHa- 
lOTCa TpH nOCTOaHHbIX CTpVKTypHbIX OJlCMCHTa, pa3J!MMaK)mHXCa no TO- 
norpacJ)MM b OTHOiueHMM MeM6paHw: 

1) 3KCTpaueJijiiojiapHbiM, pacnojio^eHHbiii bo BHexaeTOMHOM npocT- 
paHCTBe: 

2) TpaHCMeM6paHHWM, aoxaaM30BaHHbiii b Toauie MCM6paHHoro 6ncaoa; 

3) HHTpauejunojiapHbiM, HaxoaaiuMiica b uMT03oae xaeTXM (cm. pnc. 49). 

OyHKU.MM 3TMX tJjparMCHTOB y MCM6paHHMX peuenTopoB pa3HbIX 
ceMeficTB cyiuecTBCHHo pa3JiMMaiOTca. 

B OTJiMMMe ot cynepceMeMCTBa peuenTopoB S/T/Aj MHorne MeM- 
6paHHbie peuenTopw k oaHomnHbiM anraHaaM npeacTaBaeHbi pa3Hbi- 
mm peuenTopHbiMM SeaxaMM, MHoraa cymecTBeHHo oTaMuaiomHMHca 
no CTpyxType m o6ycaoBaMBaKHUMMM pa3Hbic no cym 3(J)(t>exTbi CBa3H- 
BaeMbix MHtJjopMOHOB (MyabTMpeuenTopHbiM npMHUMn). Tax, H3BecTHbi: 
a\~, a 2~-> Pi-* peuenTopw Ba3onpeccMHa uj-, t>2-, 

V 3 -P; peuenTopw aucTMaxoaMHa — HMxoTMHOBbie (N) m MycxapuHOBwe 
(M\, A/ 2 ); n\~, ^2~' £|-, &2--> /c-peuenTopw onuouaoB m T.a. MeM6paH- 
Hbie peuenTopw aaa M3yaeHMa mx cbomctb MoryT 6biTb nepeBeaeHW 
M3 MeM6paH B BOaHblM paCTBop (COJlK)6MJlM3MpOBaHbl) C nOMOlUbK) HC- 
MOHHbix aeTepreHTOB TMna av6poaa PX. TpMTOHa X-100 h^m aaypona- 
caxapo3N. 

CynepceMeMCTBa MeM6paHHhix peuenTopoB. Msbccthbi Hecxoabxo 
cynepceMeiicTB MCM6paHHbix peuenTopoB (no xpaMHeii Mepe 4), npeacTa- 
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BHTejiH Kaayjoro H3 kotophx o6jiaaatOT o6mHOCTbto CTpyxTypHO-tJjyHK- 
UHOHajibHOM opraHH3auHH MOJieKyji, bhjcokom cTcneHbto roMOJiornn paaa 
(JiparMeHTOB, H36HpaTejibHocTbto cpoacTBa k cficuh(J)mmcckhm r t I3 mcm6- 
paH HJIH npHHUMnMaJlbHblM (J)yHKUHOHa.nbHbIM CXOUCTBOM BKJltOMCHHbiX 
b peuenTopHyio MOJieKyjiy aKuerrropHbix cJ)yHKU.MH. 

CynepceMeucmao odnnu,enoHC^nbix penenmopHbix ejiuKonpomeu- 
hog , cmpyKmypHo pci3o6meHHbLx c uKu,enmopciMU. K DTOMy o6uinpHOMy 
cynepceMeiiCTBy peuenTopoB othochtch mohomcphuc rjiHKonermiabi, ca- 
mh He o6jiaaaiomne (J)epMeHTaTHBHoii hjih xaHajibHOH (JjyHKimeM (JlecJ)- 
kobhtix h ap., 1985-1990). THmmHbiH npwMep peuenTopoB 3toh rpyn- 
nbi —^ 2 _a flP eHO PeuenTopbi (pm:. 55). HaHHoe cynepceMeiicTBO Tanxce 



COOH 

Puc. 55. nepBHmiaH CTpyxTypa /^-‘Wpcnopeuemopa: 

M — MeM6paHa. y — yr/ieBOflHbic ocrarKii: 1—7 — impuiiKcmi.ic noMcpa TpaHCMCMftpaHHbix <<cronoK>> 
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BKjiiowaeT b ce6»: /5j a\~, a 2 -aapeHopeuenTopbi, HeKOTopwe ao4>aMH- 
HOBhie (D 2 P), peueriTophi rjnoKaroHa, npocrarjiaHaHHOB, racTaMHHOBbie 
(Hj, H 2 ), Ba3onpeccHHOBbie peuenTopw, peuenTopw mhoitix TponHhix 
ropMOHOB rano(j3H3a, a Taxxe poaoncHH, ynacTByiomHH b cchcophoh 
peu.enu.HH cBeTa. Bee rjiHKonpoTeHHw 3Toro cynepceMencTBa nocTpoeHhi 
H3 oaHOH uenn, coaepxcameH npHMcpHO 400-420 aMHHOKHCJiOTHbix oc- 
TaTKOB, coejjHHeHHOH b6jih3h ee N-KOHua c aByM» yraeBoaHbiMH ocTaT- 
KaMH. Ohh HMeiOT M.m. 50-60 k/I. XapaKTepHbiMH CTpyicrypHbiMH xa- 
paKTepncTHKaMH peuenTopoB hbjijuotcsi ua/iHUHe 7 rHflpcxJ)o6Hbix, a- 
cnHpajiH30BaHHbix «CTonKoo6pa3Hbix» crpyKTyp b TOjime MeM6paHbi; 
(JjopMHpoBaHHe b npHMeM6paHHOH 30He UHT030JIH 3 nerejib, coean hhio- 
mnx cTonKH; HajiHWHe C-KOHu.eBoro (JjparMeHTa, CBo6oaHo norpyxceHHo- 
ro b u,MT030Jib. «CTonKoo6pa3Hbie» CTpyKTypw HaH6oaee KOHcepBaTHBHbi 
no CBoeMy CTpoeHmo: b peuenTopax pa3Horo Tuna BbiaBjiaeTca ao 80% 
rOMOJIOrHHHbIX aMHHOKHCJiOTHbix nOCJieflOBaTCJIbHOCTeH. rio-BHJlHMOMy, 
y Hapy^HOH noBepxHocTH «cTonKH» (CTonKH III—VI) , ho yxce b hx 
nojiocTax HMeiOTca o6jiacTH, yuacTByiomHC b cfsopMMpoBaHMM oahoid 
cB5i3biBaiomero MecTa aaa ropMOHa aroHHCTa Ha oaHy peuenTopHyio 
MOJieKyjiy (K a ~ 10 7 -10 10 ji/Mojib). CB»3biBaHHe ropMOHa H3MeHaeT 
KOHfJjOpMaUHOHHOe COCTOSHHe «CTOnKOo6pa3HbIX» CTpyKTyp H npHMeMO- 
paHHbix neTejib, pe3Ko noBbimaa hx epoacrao KG-6ejiKaM — cne- 
UHtJiHwecKHM aKuenTopaM ropMOH-peu.enTopHbix komiuickcob 
3Toro Tuna (cm. hhxcc) . 06pa3OBaHHe Tpoiraoro KOMnjieKca r-P-G-6ejioK 
Hapaay c HHMu.Hau.HCH cneuHcJjHuecKHX scJxJjcktob Bbi3btBaer h3mchchhsi 
KOH(J) opMauHH (JjparMeHTa C-kohucboh UHT030jibH0H uacTH peuenTopa, 
aejiaa ero aocrynHbiM rjis aencTBHs uHT030JibH0H npoTeHHKHHa3H A. 
OoccJjopHJiHpoBaHHe (JjparMeHTa H3MeH«er KOH())opMauHio Been peijen- 
tophoh MOJieKyjibi, hto oTwacTH o6ycjiOBJiHBaeT TepMHHau,Hio peuenTop- 
Horo npou.ecca. 

CynepceMeucmeo pei^enmopoe, o6jiadaK>w,ux mupo3UHKUHa3HOu 
aicmuGHOcmbK). 06ujhm cbohctbom aaHHoro cynepceMeucTBa peitenropoB 
aBJiaeTca cnoco6HOCTb hx MOJieKyji cneuntJiHHecKH CBH3hiBaTb onpeae- 
jieHHbie ropMOHH h o/jHOBpeMCHHo npoaBjiHTb oco6yio (JjopMy npOTeHH- 
KHHa3HOH aKTHBHOCTH. 3t0 4)CpMGHTaTHBHaH THp03HHKHHa3Hafi 
aKTHBHOCTb. OHa o6yCJIOBJIHBaeT (J)OC(})OpHJIHpOBaHHe Cy6cTpaTOB TOJIbKO 
no ocTaTKaM Tup, a He KaK oOhwho, noa aeHCTBHCM apyrnx npoTeHHKH- 
Ha3 — ocTaTKOB Cep h Tpe. THpo3HHKHHa3Hbie cbohctbb MOJieKyji pe- 
itenTopoB pe3Ko ycnjiHBaiOTca noa bjihshhcm cB»3biBaHH» cooTBeTCTByio- 
ujmx ropMOHOB 3a c i ict vmax peaKu,MM 6e3 M3MeHCHHH K m . Ilpn 3tom 
ropMOH-peu.enTopHHH KOMnjieKC npHo6peTaeT cnocofmocTb He TOJibKO 
yCHJieHHO KaTaJIH3HpOB3Tb 4)Oc4)OpHJIHpOBaHHe pa3JIMHHblX Cy6CTpaTOB 
MeM6paH, ho h ayTotfxxxfjopmiHpoBaTb peuenTopHbiH 6eaoK, eme 6o/iee 
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noBumasi ero (JjepMeHTaTHBHyio aKTHBHOCTb (BaH 066epreH, TaMMejib- 
tckJjt, 1987; XcvuieH6epr, 1987). K h 3 bccthi>im penenTopaM-THpo3HH- 
KHHasaM OTHOcuTca peuenTopw HHcyjiMHa, HHcyjiHHonoAobHhix pocro- 
Bbix (JjaxTopoB I h II (HPO-I h II), anHAepMajibHoro pocroBoro (fraicTO- 
pa (EPO hjih SOP), (JjaxTopa pocra tpom6ou,htob (Ilfl-PO), TpaHeeJwp- 
MHpyiomero pocroBoro (fcaxTopa (TPO-a). KpoMe Toro, b cynepceMeii- 
ctbo bxoabt nenTJWHHC npoflyxTbi v-erb B h c-erb B. B jieHKCMHMe- 
ckom Bwpyce swcpHhiM 6ejiox v-erb A (roMo/ior peuen-ropoB S/T/Aj) — 
(fcaxTop TpaHCKpMniiMM (cm. Bbmie), MCM6paHHhiH ace r/iMKonpoTewH 
v-erb B — (JjaxTop BHpy/ieHTHOCTH. flaHHoe cynepceMeHCTBO no crpyx- 
TypHHM ocobeHHocTBM moxcho noApa3AejiHTb Ha A»a ceMeiicTBa. 
IlepBoe ceMCMCTBo npe/jCTaBjieHO mohomcphhmh rjiHxonenTHHaMH, co- 
Aep^caiAHMH npuMepHo 1190-1400 aMHHOKHCJioTHbix ocraTKOB, HecKOJib- 
ko ymeBOAHhix uenen h HMeiomHx M.m. npH6jiH3HTeflbHO 140-170 kZI 
(pHC. 56, /). ripeAcraBHTejiH 3 toid ceMcncTBa xapaKTepH3yK)Tca oieAyio- 
IAHMH OCobeHHOCTBMH. BHeKJSeTOMHMH 

AOMeH (npwMepHO 625 aMHHOKHCJiOT- 
Hbix ocraTKOB), coAepxcamHH yrneBOA- 
Hbie uenw Mpe3BbmaHHo KOHcepBara- 
BeH no CBoeft nepBHMHOH crpyicrype 
(ao 80% roMOJiorwH) h coAepacHT ma 
UHCTeHHOBblX MOTHBa. Ilo-BHAHMOMy, 
3TH MOTHBbl HenOCpeACTBCHHO y*iaCT- 
ByiOT B 4)OpMHpOBaHHH TOpMOHCBSSH- 



cg> 

nh 2 

Cuapymu 




•T 11* 

w%m. 

Bnympu 

Tup K 

COOH 



Puc. 56. CrpyxTypa peueirropoB c inpo- 
3HHKHHa3H0H (TupK) aKTHBHOCTblO. I — 

MOHOMepnuH peuemop anHAepMajibHoro 
t^aKTopa pocra OOP); II — re-repOTer- 
paMepnuH peuemop HHcyjiHHa (HHC): 

a,p — cy6bCAMHMubi peuenTopa, CepK — cepHHOBbie 
npOTCHHKHH33bl 


Baiomero ywacrKa (K a nopaAxa 10 9 ji/uiojih). He6o;ibiiiaa TpaHCMeM6- 
paHHaa wacTb, cocroamaa H3 22-23 aMHHOKHC/ioTHbix ocTaTKOB, Bapna- 
6ejIbHa. BHyTpHKAeTOMHblH Aoxyc coAepxcHT npHMeMbpaHHUH 
THp03HHKHHa3HbIH, AOBOJIbHO KOHCepBaTHBHblH AOMeH H H3MeHMHBbIH no 
crpyKType C-kohucboh cfcparMeHT. npeACTa bmtcjih ceMCHCTBa — peiten- 
Topbi j ex (J)aKTopOB pocTa, KpOMe HPO-I, a Taxace HepenenTopHbie 
6ejiKH v- h c-erb B. 

BTopoe ceMeHCTBo npeAcraBJieHO reTepOTeTpaMepHUMH OejixaMH 
c M.m. — 350 xfl, Mo/iexy/ia xoTophix coctoht H3 2 cybbeAHHHU a h 
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2 Cy&beflHHHU ft, CBH 33 HHblX Me^KaV C 060 H 3 aMCVab^MaHblMH MOCTHKa- 
MM (pHC. 56 , //). FIo-BHflHMOMy, 2 Cy&beflHHHUbl a 4 )OpMMpyiOT OflHH 
CBfl 3 biBaioujMH ueHTp min anraHaa c K a nopsiaxa 10 9 —IO 10 a/Moab. 
THpo 3 HHKHHa 3 HaH xce aKTMBHocTb npeMMymecTBeHHo cocpeaoTOMeHa b 
cy6beaHHMuax ft, aoKaaM30BaHHhix TpaHCMCM6paHHo. npeacraBHTeaH 
ceMeiicTBa — peuenTopw HHcyaMHa (UBe 6 aH 3 KHe (JjopMbi) h peuenTopw 
MPO-I. 

«CynepceMeucmao» penenmopoa, ofijiadcuoimix caoucmaoM uoh- 
hmx kcihojiog. PeuenTopw HexoTopwx HeiipoTpaHCMMTTcpoB — N-xojim- 
HopeuenTopbi, pa3aHMHwx cv 6 THnoB rayTaMaTHbix peuenTopoB (o 6 yc- 
jiOBjiMBaioiiiHx B036yaHTejibHbic npoueccw b rojiOBHOM M03re) h cepoTO- 
HHHOBbie peuenTopw — o&bcawHHiOT b cbocm Moaexyae cneuH(J)H*jecKHe 
peuenTopHbie CBoiicTBa h cBOHCTBa HaTpHti/KaabuncBbix aaeKTporeHHWx 
xaHajiOB (HyMa, 1989 : Ckok, 1989 . 1990 : XeiiHeMaH h ap., 1989 ). 
O&beanHeHHe dthx 6 cjikob b ohhv rpynny npoM3BoaHTca Toabxo 6 aaro- 
aapa coweTaHHio b hmx oaHOTMnHbix (JjyHKUHOHaabHwx cbohctb h hx 
o 6 meii aoKaaH 3 auHM b nocTCHHanTHMCCKoii MCM 6 paHe MexcHewpoHHbix 
hjih HepBHo-MHiueMHHx CHHancoB, ho He no hx cTpyKTypHOMy noao 6 Hio. 
noaTOMy roBopHTb 06 hcthhhom cvnepceMencTBC paccMaTpHBaeMbix pe- 
uenTopoB-KaHaaoB noxa npexcaeBpeMeHHO. 

HaM 6 ojiee nojiHo H 3 VMeHa CTpyxTypHo-tfjyHxuMOHaabHaa opraHH- 
3 anwM N-xojiHHopeuenTopa (pHC. 57 ). 3 tot peuenTopHo-xaHaab- 
HbiH 6 eaox npeacTaBJi«eT co 6 om reTeponeHTaMep, coctosuuhh H 3 4 rnnoB 
MOHOMepHwx cv&beaHHMu — aBe a h no oaHoii 
ft, y h d, HMdouiHH M.m. npHMepHo 250 kH. 
faHKonpoTCHHOBbie cy 6 , beaHHHUbi a o 6 ycaoB- 


Puc. 57. TpcTHWHaH CTpyKTvpa N-xo/iHuopeuciiTO- 
pa — HaTpaeBoro xauaaa: 

a, /?. y, fi - Cyfil.eflHUMUbi: / - illlCTII/lXO/lMHCHHUl.lHntOlllMe 

yvacTKM, 2 — MeMfipana. 3 — Kai<a/i 

jiHBaiOT cneu.H(J)HMecKoe CB»3WBaHHe aueTHaxoaHHa, era CHHepracTOB h 
KOHK ypeHTHbix aHTaroH mctob h oaHOBpeMCHHO BxoaaT b cocTaB xaHaab- 
Horo xoMnaexca, yqacTBya b ero (JjyHXUMOHMpoBaHMM. CB»3WBaiomee 
MecTo a-cy6r»eaHHHu yaaaeHO ot N-xoHua h aoxaaH30Bano b MeM6pa- 
He B6aH3H TpaHCMeM6paHHoro aoMeHa. nocaeaHHii coctoht H3 4 cronxo- 
o6pa3Hbix a-cnnpaaM30BaHHbix cerMeHTOB. nocrpoeHHwx H3 rnapo(Jx)6- 
hhx aMHHOKHcaoTHbix ocTaTKOB. 06pa3OBaHHe xoMnaexca c HeiipoMeaH- 
aTopoM c Heo6bmaMHo hh3koh K a — oxoao 10 4 a/Moab BW3biBaeT koh- 
(JjopMauHOHHyio nepecTpoHxy TpaHCMeNi6paHHoro aoMeHa cy5beaHHMu.bi 
a, a 3aTeM h apyrnx cy6beaHHHu peuenTopa, o6ycaoBaHBasi He oaHHOM- 
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Hoe oTicpuTHe, a cepwio oTKpbreaHHH — 3aKpwBaHHH Na + -KaHajioB. Ce- 
Phb BxoJKjscHHM Na + onpeAejiaeT BosHMKHOseHHe 3ajmoB hcpbhmx hm- 
nyjibcoB b KjieTKe-MHiueHM. Cy6beAHHHu,bi a CB»3biBaiOT He TOJibKo Na + , 
ho h Ca 2+ . 06HapyjKeHbi a Be cfjopMbi N-xojiHHopeuenTopa: b oahoh 4)op- 
Me, pacno/io>KeHHOH b HepBHO-MbimeMHHx cHHancax, Ca 2+ He bjimhct 
na ajiHTejibHocTb 3ajmoB HMiiyjibcoB; b apyroft — pacnoAo>KeHHOH b 
MextHeHpoHHbix cHHancax, Ca 2+ yBejiHMHBaeT AAHTejibHocrb Na + -3aBH- 
CHMhix 3a/inoB. OopMbi N-xo/iHHopeu,enTopa necKOJibKO OTAimaiOTcsi 
flpyr ot APyra h no AHraHAHOH cnen.H(J)HHHocTH CB»3biBaHHB. MHTpaueji- 
jiiojisipHbiH AOMeH N-xojiHHopeuenTopa, no-BHAHMOMy, BbinojiHueT po/ib 
TepMHHwpyiomero 3BeHa. 

no cymecTByiomHM AaHHbiM pa3Hbie (JiopMbi rjiyTaMaTHoro 
peitenTopa — MOHOMepw (npHMepHO 100 k/D, rjiyTaMaTCB»3biBaK)- 
nme h KaHajioo6pa3yiomHe (JjparMeHTbi KOToporo cocpenoTOMeHbi b oahoh 
nojmnenTHflHOH u.enH. npoOjieMa KaHajibHbix peuenTopoB HeHpoMeflwa- 
TopoB — BaxueHiUMH pa3fleji coBpeMeHHoii HeHpo<J)H3HOAorHH h Heiipo- 
xhmhh — 6ojiee noApo6Ho H3JioxceHa b pafxyrax cooTBercTByiomero npo- 
4 )ha« (Ckok, 1988, 1989). 

CynepceMeucmeo mohomcphmx pei^enmopoe jium&okuhog . 3to 
cynepceMencTBo peuenTopoB npeacTaBjieHo rpynnon MeM6paHHbix tah- 
KOnpOTeHHOB, HMeiOmHX o6lHHH nJiaH CTpoeHHS H HCCKOAbKO 30H ro- 
moaothh, h BKAiOHaeT peuenTopw CTr, npoAaKTHHa, ruiapeHTapHoro 
AaKToreHa, HHTepAeiiKHHOB h 3pnTpono3THHOB (pHc. 58). PeuenTop 
CTr COCTOHT npHMepHO M3 600 aMHHOKMCJIOTHbIX OCTaTKOB H HMeeT 
M.m. npH6AH3HTeAbH0 86 kR. Ka*aa» H3 rpynn 6cakob cynepceMew- 



CTBa HMeeT HecKOAbKO H30(J)opM (EyTeH h 
Ap., 1988). Tax, peuenTopw npoAaKTHHa cy- 

meCTByiOT B BHAe AAHHHbIX H KOPOTKHX 
(J)OpM (OKOAO 590 H 290 aMHHOKHCAOTHbIX 
OCTaTKOB COOTBeTCTBeHHO) H pa3AHUaiOTC5I B 
OCHOBHOM 3a CMeT AAHHH BHyTpHKJieTOMHO- 
ro AOMeHa. 

Puc. 58. CTpyKTypa peuenTopoB CTr (P C Tr) h 
npo/iaKTHHa (Pn^i): 

M — MeMfJpana: / — aKCTpaue/i/ito/iHpubiM /joMen, 11 — 

TpaHCMeM6paHHbiM AOMeH, 111 — MHTpaue/i/iK)JHipHbiM aomch; 
3atuTpMXOBaHHbie yiacTKM — 67% roMOJiomH, yiacTKM c 

TOMKaMH — 40-60% roMOjiorHM; apa6cKMMM mitJipaMM o6o3Ha- 
«4CHbl aMHHOKHCAOTHbie OCT3TKM 


ropMOHCBH3bIBaiOmHH AOMCH, nO-BMAHMOMy, A0KaAH30BaHHblH B 

3KCTpan.eAAiOAapHOH 30He, HMeeT cpoactbo k cooTBeTCTByiomHM rop- 
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MOHaM nopHaxa 10 y -10 1() a/moai*. B cootbctctbmm c o 6 mHOCTbio crpy k- 
Typbi dtmx aomchob n cum mx anraHAOB 06 a TMna pcuenTopoB cnoco 6 - 
hh nepeKpecTHO CBH3biB3Tb ropMOHbi. ho c hcckoabko mchbujch hhtch- 
CMBHOCTblO. TpaHCMCM 6 paHHblC AOMCHhl pcucnTopoB CTT M npoaaKTH- 
Ha cxoaHhi no crpyKType h roMoaorMMHbi TpaHCMCM 6 paHHbiM (fcpar- 
MeHTaM TpaHcnopTHbix 6cakob naa3ManmecKMX mcmOpuh («peuenTO- 
poB») aaa TpaHC(|)epHHa, aunonpoTeMaoB hm3kom naoTHoern m MaHH03a- 
6-cJ)0CcJ)aTa. PlHTepecHO, mto DtJxJjeKTopHbie aomchm o6omx pcuenTopoB 
hc o 6 jiaaaiOT hm oahmm m3bccthmm ranoM 33bmcmmom ot pcuenTopoB 
aKTHBHOCTM: OHM HC o 6 aaaaiOT CBOMCTBOM K3H3A0B M npOTCMHKHH33, 
hc B3aHMoaeHCTByK)T c G- 6 eaKaMM. hc bamhiot Ha aKTMBHocTb axuen- 

TOpHblX CMCTCM (J)CpMCHTOB — AACHMAaT- M ryaHHJiaTUMKjia3bl, a T3IOKC 

4)oc(|)oaHna3bi C. Bmcctc c tcm ycTaHOBacHO, mto ropMOH-pcuenTopHoe 
B33MM0aCMCTBMC B ATOM CAVMae 06ccnCMMB3CT AKTMB3UM10 aCCOUHHpO- 
B3HHblX C pCUCnTOpOM TMp03MHKMH33, MTO, OO-BHAMMOMy, oOeCnCMMBaCT 
pcaaM3auMio ropMOHaabHoro cnrHaaa. He mckaiomcho, mto paccMaTpHBa- 
CMbic peuenTopbi, CBH3aHHhic c topmohom m acrKO MHTepHaaM3yeMbie 
KaeTKOM, KpOMC TOTO. npBMO aCHCTBVtOT Ha CC BHVTpeHHMC CTpyKTypbl 
(CM. HHJKC). 

KaaCTepM3auMfl ropMOH-peuenTopHbix KOMnaeKCOB b MeMOpa- 
He M MX MHTepHaaM33UM$i. PcucnTOpbl, KaK M BCBKHC HHTCrpaabHbie 
6 eaKM MeM 6 paH. coBcpiaaioT McaacHHwc npoaoahHbie (aaTcpaabHbie) 
/iBMJKCHMM. CBB3WB3HMC POpMOHa 3H3MMTCabHO VCKOpBCT 3TH ABHJKe- 
HMH (BLMMMHHhl KOO(J)C|)MUMCHTa AMCjxJ)y3HM 5 • 10 *° CM 2 /c). IlpM 3TOM 

BO MHOrO pa3 B03 paCTaCT M3CT0T3 CTOAKHOBCHMM T-P H B03M0JK- 
HOCTb mx roMOoaMroMcpM3auMM. B pc3yabTaTc roMOOAMroMcpn3auMn 
yace Mepe3 hcckoai>ko mmhvt nocac 3 Kcno 3 MUMM KacTKM c topmohom 
B MCM 6 paHe o6pa3VK>TCH MMKpoCKOnACHMH (MMKpOKaaCTe- 
pw ) T-P. BKaiOMatouiMC 2-10 MOHOMepHwx camhmu. ycTaHOBaeHO, mto 
o6pa30B3HMC MMKpOKaaCTCpOB HBAHCTCH ycaOBMCM, HCo 6 xOaMMblM aah 
MHMU.Mau.MM ropMOHaabHoro ocJxJjCKTa (KaH m ap., 1981; XoaacH 6 epr, 
1987). Ecam OKcncpMMCHTaabHO Bocco3aaTb Ha MCM 6 paHe roMOAHMep- 
Hbie KaacTcphi pcucnTopoB c noMouibto cneuncJwMecKHx aHTMTca k hmm 
(HanOMHMM, MTO 3HTMTCaa aBVXBaaCHTHbl), TO aa?KC 6c3 TOpMOHa Moac- 
ho BocnpoM3BCCTM xoth 6 bi OTacabHbic (HCMcaacHHbie), ecau HC BCe. 
3(})(})eKTbi aaHHoro ropMOHa. Bmcctc c tcm mmk poKaacTcpM3a um h , mmcio- 
maa ynoMBHyToc caMOCTOMTcabHoc 3HaMCHMC, o 6 ycaoBaMBacT aaabHeii- 
rnyio arpcrauMK) T-P c o6pa30B3HMCM mx MaxpoKaacTepoB, cocto- 
HUJMX M3 11- M 100- MOHOMCpHbIX CAMHMU. B COCT3B M3KpOKaaCTCpOB 
BKAIOMaiOTCH M HC CBB33HHNC C TOpMOHOM pCUCnTOpbl. TaKaH MaKpO- 
KaaCTCpM3aUMB HaMMHaCT (J)OpMMpOB3HMC B MCM6p3HC BnHMMBaHMH <HM- 
km), KOTopoc no Mcpc ero co3pcB3HMM BbicTMaacTCM oco6mm 6caxom — 
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ATOa3ofi KJiacTpwHOM (pwc. 59). Taxaa crpyKTypa o6o3HaaaeTca KaK 
«OKaHMjieHHaa a m k a ». IlocjieaHaa 3Hcpro3aBnciiMo cnoco6Ha b 
flaJIbHeMUieM OTpbIBaTbCa OT MCM6paHbI H BXOUHTb BHyTpb KjieTKH — 


Puc. 59. KjiacTepH3auna h hh- 
Te pHa/i H3amiH MeM6paHHbix 
r ropMOH-peuenTopHwx komii- 
r jieKCOB (P-P): 

r — ropMOH, P — peuenTop, Mk — 
MMKpomiacTep. OkX — OKaMM.nessHas 
sMKa c MaicpoioiacTepoM; 3f — 3tjx})eic- 
TbJ T-P c MeM6paHbi. '5// — npeano/ia- 
ftieMble 3(}>4)CKTbl MHTepHanH30BaHHblX 
r— P HJIH r. Pu peUMKJIM3aUHfl 

HHTepHaJiH30BaTbca — b BHfle ny3wpbKa-3H«ocoMbi, couepjKa- 
meH MaKpoKJiacTep T-P h P (cm. phc. 59). Omcbhaho, zuia npouecca 
HHTepHaJiH3auHM BaxcHyio pojib wrpaiOT C-KOHUeBhie noMeHbi peuen- 
topob. ZloKa3aHO, mto SHauHTejibHaa MacTb SH^ocoM, o6pa3yiomHxca 
aepe3 20-30 mmh nocjie Haaajia aeHCTBHa ropMona, (fcarounTHpyeTCa 
JIH30COM3MM, h b (J)arojiH30coMe npoHcxojurr HeoOpaTHMaa aerpaaa- 
uua peuenTopoB h topmohob. TaKHM o6pa30M, nHTepHaJiM3au.ua T-P — 
BaxHbiu MexaHH3M TepMHHauHH peueriTopHoro uHKjia. KpoMe Toro, hh- 
TepHaJiH3auwa T-P, a Taxxce P — BaxcHeHinwH cnoco6 BpeMeHHOH ae- 
ceHCHTH3auHH KjieTKH k HHtjDopMOHaM. He HCKJiiOMeHo. mto HexoTopaa 
HaCTb 3HAOCOM MOXCCT 3Hepro3aBHCHMO CHOBa BCTpaHBaTbCa B IUia3MaTH- 
uecKyio MeMOpaHy h peuHKjiM3npoBaTb. HexoTopbie aBTopw (KyaTpexa- 
3ac, 1983; IEpaiiOep, 1983) npeanoaaraiOT. mto HHTepHajiH30BaHHue 
ropMOHbi, hx peuenTopw hjih JiH30C0MajibHbie aepHBaTbi nocjieaHHx mo- 
ryT HHHUHHpOBaTb HeKOTOpbie, ocoOeHHo n03flHHe 34>4>eKTbI rOpMOHOB 
BHyTpH KjieTKH. ConaacHo 3toh rHnoTe3e, HanpHMep, HHcyjiHH BW3biBaeT 
c noBepxHOCTH TaxHe HCMeaJieHHhie acJxJieKTbi. xax (Jx>c(i)opHjmpoBaHHe 
MeMOpaHHbix 6ejiKOB, h aepe3 ero nocpeacTBo yBejiHaeHHe npoHMuaeMO- 
cth MCM6paH k rai0K03e h aMHHOKHcJioTaM. HHTepHajiH3auHa ace ropMo- 
Ha hjih r-P o6ycjioBjiHBaeT Taxne MeajieHHbie ocjxJieKTM ropMona, xax 
pOCTOBbie. 

Heo6xoaHMo noauepKHyTb, mto MHTepHajiH3auna ropMOH-peuen- 
TOpHHX KOMIUieKCOB no CBOHM Mex3HH3M3M aHaJIOrHMHa H36HpaTejIb- 
HoMy 3HflouHT03y paaa HeropMoHajibHbix 6 cjikob c noMouibio y*e yno- 
MHHaBiUHxca Bbiiue cneuMajiH3HpoBaHHbix MeMOpaHHbix 6ejiKOB-nepe- 
hochhkob. Taxne nepeHOCMMKH HeTOHHo Ha3biBaioT peuenTopaMH TpaHc- 
nopTHpyeMbix BemecTB. HexoppeKTHOCTb npHMeHeHHa TepMHHa «peuen- 
Top» no oTHouieHHio k 6eaKaM-nepeHOCMHKaM onpeaejiae-rca tcm, mto 
no onpeaeJiCHHio peuenTop—6eaoK, yaacTByioiUHM b npneMe h npeoOpa- 
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30B3HHH CHraajia HH(J)OpMOHa. BcjIKM-nepeHOCMHKM B CBOIO OMepeflb H3- 
6HpaTCJIbHO CBH3blBaiOT H HHTepHa/IH3yiOT HCCMrHaJlbHhie, yTH/IH3Hpye- 
Mbie KjieTKaMH coczihhchhh, HanpHMep TpanccJiepHH, jiHnonpoTejwM pa3- 

JIHMHOH IUIOTHOCTH, aCHajlH3HpOBaHHbie rjlMKOnpOTCHHM. 3 h^ouhto 3 ne- 
CHraajibHHx BemecTB b KOMiuieicce c 6ejiicaMH~nepeHOCMHKaMH c no- 
MOic,bio hx miTepifajiMsauMM HCMepnesaeT McxaHH3M TpaHCMeM6paHHoro 
TpaHcnopTa yTHjiH30H0B. SaBHCHMbie xe ot peuenTopoB nyra h Mexa- 
HH3Mbi TpaHCMCM6paHHoro npOBeaeHHa MH{Jx>pMOHajibHbfx cHraajioB xy- 
fla 6a/iee cjioxhh, pa3Hoo6pa3HH h, maBHoc, hmciot hhoh 6HOJionme- 

CKHH CMblCJl. 

MseecTHwe nyra h Mexann3Mbi TpaHCMeM6paHHoro npoBejie 
hhs ropMOHajibHux CMmajiOB. BaaHMoaeiiCTBHsi ropMOH—peu,enTop h 
ropMOH—peitenTOpHHH komiuickc — aiaj,enTop b iuia3MaranecKOH mcm 6- 
paHe hbjisiotcb JiHuib HaqajiOM cjioxhoto KOMn/icKca Kacica/iHhix pe- 
aKU,MH, HHHUHHpyiOlIUiX FOpMOHaJIbHblH 3(J)(})eKT BHyTpH KJieTKH. Ily- 
th h MexaHHSMM TpaHCMeM6paHHoro npOBcaeHHH ropMOHajibHoro cht- 
Hajia pa3HOo6pa3Hbi. Hsbccthh caeayiomHe ajibTepHaTHBHbie, ho B3a- 
HM0CBH3aHHbie nyra h MOJieicy.n»pHbie MCxaHH3Mbi 3Toro npouecca: 
1) aAeHHjiaTUHiuia3HbiH; 2) ryaHHjiaTij,HKJia3HbiH; 3) (JxxxJxjhhoshtim- 
Hbrii (4>oc^ojiHna3a C-3aBncMMHM); 4) nepe3 nocpencTBo «MenjieHHHx» 
KajibHHesHx (Hca/iCKTporeHHbix) xaHajioB; 5) rapo3HHKHHa3HHH; 6) we- 
pe3 nocpeflCTBO HarpHCBhix ajiCKTporcHHbix xaHanoB (pwc. 60). Kax- 



Puc. 60. IlyTH h MexattHSMbi TpaHCMeMfipaHHoro npOBefleHHjj ropMOHajibHbix 
cnrHajiOB: 

d>-c}>epMeHTbi — 4>oc4>opM/iMpoBaHHue cg>cpMeHTbi; nKC, nKA, II KF. FIX,, — n poTc mhkm Ha3bj Ca-, 
ixAMO- m uFMO-3aBHCHMbie m apyrne cootbctctbchho; 3|-^ 7 — atJxJieKTbi: ocra^ibHbie coicpaiKeHMS 
CM. B TCKCTe 
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flHH nyTb npoBeacHMs cnraajia xapaxTepH3yeTca npHcymHM eMy TH3, 
T.e. cooTBeTCTByiomHM thiiom cneuHajiM3HpoBaHHwx pcry/iHTopHbix 6eji- 
kob, cJjepMeHTOB hjih hohhhx xaHajiOB. Kajxnaa axitenTopHaa CHCre- 
Ma onpeaejiaeT pe3KHe H3MeHeHHa ckopocth o6pa30BaHHa xapaxTep- 
Horo fljia Hee BHyTpHxjiCTOHHoro nocpenHHxa hjih nocpeAHHKOB. BHyT- 
pHKJieTOMHHe MeAHaTopw b CBOK3 oMcpcflb HMeiOT xapaxTcpHHc AJIa 
hhx KjiioMeBHe CBa3hiBaiomHe hx 6cjikh (xax 6h penenTOpn h ax- 
uenTOphi nocpeAHHKOB), BKjnonaioinHe xacxan pa3BCTBjicHHbix 6hoxh- 
MHHeCXHX peaKUHH, npHBOAamHX B KOHIie KOHUOB K npOBBJI£HHIO XO- 
HenHoro ropMOHajibHoro afJxjjexTa. 

MHorne CHinajibHue BemecTBa cnoco6HH neiiCTBOBaTb no Hecxojib- 

KHM B3aHMOCBH3aHHbIM nyTaM. 0aH3KO Ka*AHH ropMOH HMeeT AOMH- 
HHpyiomHH nyTb achctbhh wcpc3 MeM6paHy, hcxoaho hm «Bbi6npae- 
muh». B AAJibHeifmeM b nponecce peajiH3annH rjiaBHoro nyra MoryT Tax 
hjih HHane noAXjnonaTbCH h npyrne, ycHJiHBaa hjih ocjia6jiaa s^xJicxt 
nepBoro. 

AdeHiuiamu,uKJi£i3Hbiu nyntb. 3to oahh h3 umpoxo pacnpocrpa- 
hchhhx h HaH6ojiee xoporno H3yHCHHHx nyTeii achctbhh ropMOHOB 
(Ca3epA3HA h ap-, 1955-1971; Thjimsh h ap>, 1977-1988). Aachh- 

JiaTU,HXJia3HbIH nyTb CBa3aH C aXTHBaUHCH HJIH HHrH6npOBaHHCM y3- 
jioboix) (JjepMeHTa aflCHHJiaTnHXJia 3 bi (An.) — HHTerpaTHBHoro 
MOHOMepHoro 6ejixa MeM6paH c M.m. npHMepHo 150 xZL npeBpama- 
romero AT® b npncyTCTBHH Mg 2+ b uhxjihmccxhh 3’, 5’-aAeH03HH- 
MOHO(}x)c4)aT (uAMO) . OepMeHT cymecTByeT b Asyx 6 jih3khx no crpyx- 
Type 4)opMax, OTJiHuaiomHxca tcm, mto OAHa 4)opMa Ca 2+ -He3aBHCH- 
Maa, a Apyraa Ca 2+ -3aBHCHMaa. 06e (JjopMbi An pearapyioT H3MeHe- 
HHeM CnCnHCflHMCCXOH aXTHBHOCTH Ha pa3JIHMHbIC ropMOH-penenTOp- 

Hbie xoMiuiexcw. PenenTopw, conpaxceHHbic c An-nyTeM, — onHone- 
noHCHHhic nenTHAH, Heo6jiaAaioinHe co6ctbchhoh axTHBHOCTbio 4)ep- 
MeHTOB H HOHHHX KaHajIOB (CM. BbllllC). B OAHOH H TOH *e XJICTXC, 
HanpnMep b aannouHTC, HMeerca paA pa3HOTHnHwx MCM6paHHHx pe- 
nenTopoB: rjiioxarona, aApeHajiHHa, cexepTHHa, AKTr. OAHaxo achct- 
BHe Bcex 3 thx ropMOH-penenTopHwx xoMiwexcoB xoHBepreHTHO 3aMwxa- 
eTca Ha An h b aahhom cjiynae noBbimacT ee axTHBHOCTb (pnc. 61). 
BMecTe c tcm neHCTBHe pa3Hbix topmohob Ha An moxcct 6uTb craMy- 
jiHpyiomHM (MaxcHMajibHoe noBumeHne aXTHBHOCTH b 10-50 pa3) 
hjih HHra6HpyioinHM (MaxcHMajibHoe chhxcchhc aXTHBHOCTH b 2 pa3a). 
K MHCJiy ropMOHOB—CTHMyjiaTopoB (JiepMeHTa OTHocaTca: rjnoxaroH, aA- 
peHaJIHH, eexpeTHH, 6oJIbUIHHCTBO TponHblX ropMOHOB THnO(j3H3a, MHO- 
rae jin6epHHH, napaTropMOH, xajibnnTOHHH, Ba3onpeccHH (ero 3hth- 
AHypeTHMecxHH, hjih t^-siJxfcexT). MHrH6HTopbi An — coMaTOcraTHH, 
onnoHAhi, HexoTopwe npocTaniaHAHHbi, aneTHjixojiHH (nepe3 M-xo- 
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Puc. 61. B3aHMOfleHCTBHe ropMQHOB c aaeHiwaTUHiuia30H h ofipasosaHHe 
nAM<X> b KTieTKe-MHiueHH: ■ 

r,, r 2 , T 3 — ropMOHbi, P h P 2 . P 3 — peuenTopbi. 1, 2. 3 — BTanbi peuenunH; awraaraMM 
Ha CTpejiKax o6o3Ha«ieHbi MexaHH3Mbi TpaHCMeM6paHHoro conpaxceHHfl npfieMa cnmajia m 
3(J)(J)eKTOB 


jiHHopeuenTopH), HopaapeHajiMH (Mepe3 a-aapeHopeuenTopbi), rac- 

THMMH. 

HecMOTpa Ha to hto mho^kcctbo ropMOH-peuenTopHwx komiuick- 
COB TaK HJIH HH3MC OnOCpeAyKJT CBOH O^X^CKThl MCpC3 3KTHBHOCTb All 

h ero npoflyKTa uAMO, u,HKjia3HWH (JjepMeHT He hb/ihctch npaMhiM 
aKuenTopoM njisi komiuickcob. AxijenTopbi, HenocpeACTBeHHO b33hmo- 
neHCTByiomHe, c oahoh ctopohh, c ropMOH-peuenTopHbiMH komiuick- 
caMH, c flpyroii — c c^cpmchtom — peryjisrropHbie G (N)-6ejiKH. Mmchho 
thii 3thx 6ejiKOB onpeflejiHeT HanpaBjieHHOCTb h OTnacTH CTeneHb bjih- 
jihhh ropMOHOB Ha Aii, (THJIM 3 H, 1977—1988; TxanyK, 1986-1990; Boeii- 
kob, 1988). 

G - 6e/i k h — ceMewcTBO nojiHtJjyHKUHOHajibHbix MeM6paH- 
hhx 6ejiKOB, BiuiiOMaiomee npHMepHo 15-20 hachob, HMeiomHX cTaH- 
napTHyio MeTBepTHHHyio crpyKTypy. 3 to reTepoTpHMepbi, cocroamHe 
H3 3 thiiob cy6beAHHHm a (41-45 kZD, {$ (35 kZD h y (14 kZI). B pa3- 
jihwhhx G-6ejiKax MOHOMepw HMeioT Bbicoxyio CTeneHb rOMo/iornH. Bbi- 
HBjicHO no KpaHHeii Mepe 12-15 cy6THnoB cy&bCAMHMu, a (Han6o.nee 
Bapna6e/ibHa) h npHMepHo no 3 cy6Twna cy&bCAHHHu, fi h y. B bhac 
eAHHoro TpHMepHoro KOMiuiexca 6 cjikh cymecrByioT b MeM6paHe bhc 
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ropMOHaJIbHOH CTHMyjIflUHH (pHC. 62). 
npH 3TOM TpHMepHHH HCaKTHBHHH 
G-6ejioK accouMupoBaH c noMombio 
cneu,MajibHoro CBB3biBaiomero Mec- 
Ta Ha a-cy6beflHHHU,e c An (hjih npy- 
rHMH rOpMOH3aBHCHMMMH cJ)epMCH- 
T3MH). 

B 33BHCHM0CTH ot cy6THna 
a-cy6beaHHHU,hi G-6e,iKH nejuiTCsi Ha 
flBe rpynnbi: CTHMyjiHpyiomHe An (G s ) 


Puc. 62. B3aHMOfleHCTBHe ropMon-peuen- 
TopHhix KOMiL/iexcoB (r-P) C a/jeHHTiaT- 
HHiuia30H (An) ^epe3 G-6ejiKH (a, {$, y): 

nOflCHeHMS CM. B TCKCTC 


h HHrH6npyioinHe stot cJjepMeHT (G-,). 3th 6cjikh oTjnraaiOTCs flpyr 
ot npyra He mribico HanpaBjieHHOCTbio aencTBHfl Ha An, ho h pa3Mepa- 
mh, a Taicxe paaoM cbohctb. Cboh npoTHBonojioxHhie 3(JxJ)eKThi — cth- 
MyjrapyiomHe hjih HHni6HpyK)mHe — G-6 cjikh npoaBJiaiOT b ycJiOBH- 
HX ropMOHaJIbHOH CTHMyjIBU,HH. BhC rOpMOHEJIbHOrO fleHCTBHa a s - H 
a/-cy6beflHmmbi cymecTBeHHO He bjihhiot Ha An. Te xe a-cy&bean- 
hhum b cocTaBe HeaKTHBHoro reTepoTpHMepa npHcoenmuiiOT TflO h 
He CBH3aHhi c Mg 2+ . Ilocjie o6pa30BaHH« ropMOH-peneirropHoro KOMn- 
jieicca nooieAHHH acconrapyer c ySy-cy&beaHHHnaMH TpHMepa, pe3KO 
CHHXcan hx cponcTBO k a-cy6beflHHHH,e. B pe3yjibTaTe reTepoTpHMep ahc- 
conHnpyeT Ha F-P— ySy-KOMiuiexc h a-cy6beaHHHU,y. KoHtJxjpManHH 
nocjieflHeH MSMenaeTcs tbkhm o6pa30M, hto pe3KO nanaer ee cpoflCTBO 
k TflO h BoapacraeT k FTO (K a nopsaxa 10 7 -10 8 ji/mojh> zyra G s h 
10 6 ji/MOJ ib jjns. G|). DiasHbiH ajuiocTepHnecKHH atJxfteKTop a-cy&b- 
ITO o6ycjioB^HBaeT ee CTHMyjmpyioinee hjih HHnrfwpyioinee 
BjmHHHe Ha An, neMy cnocofxrrByeT cBasHsamie aaHHOH cyfeeamiHirM 
c Mg 2+ . B cbok) onepeflb T-P-fty KOMiuieicc Jienco nHCCOnmipyeT CHanajia 
Ha T-P- h /Jy-cyGbeflHHHnu, a 3aTeM T-P Ha T h P. Hacrb penenTopoB 
BCTynaeT b hobmh penenTopHbiH nHKji. HacnmHO xe penemopw HHaic- 
THBHpyiOTCH IlOfl BJIHHHHeM npOTeHHKHHa3 A (cm. Bhime), HTO B KOHU,e 
kohuob npHBonHT k TepMHnao,HH atJxfteKTa npenunyinero nHKjia. BMecTe 
c tcm a-cy6i»enHHHna b komiuickcc c ITO h Mg 2+ — He tojimco peryjiH- 
Top An, ho h MOinHaa FTOa3a, paaneiwflioinafl CBH3aHHMH eio FTO 
«o TflO h (Jxx^aTa. AkthB anna FTOa3Hbix cbohctb OTcraeT bo Bpe- 
mchh ot peryji«nHH aKTHBHOCTH An. B pe3yjibTaTe ITOa3HOH pe- 
axnHH KOMiuiexc An h a-cy&beAHHHnhi HHaxTHBHpyeTcs: An B03Bpa- 
220 


maeTCH k MexoaHOH aKTHBHocTH , a a-cy6'be,nHHHU.a, ceasaHHasi c rflO, 
o6pa3yeT hcxoahhh reTepoTpHMep afiy (cm. pwc. 62). Omcbhaho, ITG>a3- 
Hiie CBOHCTBa G-6e^KOB TepMHHHpyiOT npouecc HHHU.HaU.HH ropMOHaJIb- 
Horo atJx^eKTa Ha nocrpeuenTopHOM ypoBHe. Ecjih 3 th 6 cjikh kobejichtho 
AJI.O- pH6o3HjiHpyiOTCfl (HanpHMep, noA bjihsihhcm xoaepHoro TOKCHHa) 
ITOa3Haa aKTHBHocTb G-6 cjikob noAHOCTbio h Heo6paTHMo Bbuc/iioua- 
eTca, uhkji axTHBaiuiH Au xax 6 m nojiHOCTbio sairapaeTca, h ypoBeHb 
u.HKjra3Horo $epMeHTa iioctohhho noBMmeH (hjih noHHxeH). AHajio- 
rHHHaa CHTyauM mojkct 6biTb uacTHHHo HMHTHpoBaHa HerHAPOJiH3ye- 
mmmh aHajioraMH IT<D — rcjxj) (NH 2 >(|), H|xi) (CH 2 >(|), rTO-y-S. OflHa- 
ko 3 th anajicra cbh 3 m sa iotcs c a-cy6'beAHHHueH HexoBajieHTHo h noaTO- 
My MoryT 6biTb nocreneHHo BMTecHeHbi H3 xoMiuiexca c Hen C3mhm ITO. 
He HCKjiicweHO, mto $tophah, MOAyjinpyiomHe aKTHBHOCTb Au, oxa3hi- 
BaiOT CBoe ueHCTBHe aepes pasHne thjim G- 6 cjikob, topmo 3 » hx PTOas- 
Hyio aKTHBHOCTb. 

TaxHM o6pa30M, G-6ejixn bmikuihaiot cJ)yHKu,HH axuemopoB F-P, 
peryjiaTopoB Au h ITOa3M. B 3xcnepHMeHTajibHwx ycnoBHax axTHBa- 
Uhh Au Mo^eT 6MTb cneuHcJjHuecKH ycHjieHa Ha ypoBHe caMoro (JjepMeH- 
Ta (6e3 T, P h G-6e,ixoB) c noMoiubio BemecTBa pacTHTeabHoro nponc- 
XOXCAeHHH (J)OpCKOJIHHa (B KOHUeHTpaUHH 10~ 5 M). 

B pe3yjibTaTe H3MeHeHH» axTHBHOCTH Au H3M£Hh£tch , xax yxe 
roBopHAOCb, cxopocTb CHHTesa u. A M CD — mhk poMOjiexyjiapHo- 
ro BHyTpHKJieTOMHoro nocpeflHHxa umpoxoro xpyra HH(J>op- 
MOHOB. nOACHHTaHO, UTO npH MaxCHMaJIbHOH CTHMyjIflUHH Au 1 MO- 
jiexyjia CBa3aHHoro c peuerrropoM ropMOHa o6ycnoBjiHBaeT o6pa30Ba- 
HHe AO 500 MOJiexyji u.AM<D. BMecTe c TeM KOHueHTpauna AaHHoro 
coeAHHeHHa b xjieTxe 3Ebhcht He TOJibxo ot axTHBHOCTH Au, cnoco6- 
CTByioiueH ero o6pa30BaHHio, ho h ot axTHBHOCTH cneuuajibHOH uh- 
T030AbH0H 4>oa|)OflH3CTepa3M — (JjepMeHTa, o6ycAOBjiHBaioiuero pacnau 
h HHaxTHBauHio 3’, 5’-uAM<I> ao auHXjiHHecxoro 5’-AMO (pnc. 63). 
AxTHBHocTb 3toh 4>oc4>OAH3CTepa3b] (fomoahm£Phmh 6eaoK, COCTO- 
BIUHH H3 MOHOMepOB C M.M. npHMepHO 60 xfl) MO*eT yCH^HBaTbCfl 
(ho He npBMO) TaXHMH rOpMOHAMH, xax HHCyjIHH, CTr, MP<D-I, HH- 
ni6Hpya Au-nyTb achctbhji Apyrax ropMOHOB. C Apyrow cropoHH, Ta- 
xne h3b£Cthm£ (JjapMaxoaonmecxHe npenapaTH, xax xo^euH h Te- 
OCjjHJIHH (npOH3BOAHhie M£THJIXCaHTHHa) — HHrn6HTOpbI (JxXXjxXnH- 
3CTepa3bi, noBMmaioT ypoBeHb U.AMO b xjieTxe (Po6h3oh h AP-, 
1973). 

uAMO xax BHyTpHxjreTOMHbiH peryjiaTop HHHUHHpyeT cboh acj)- 
$exTM, cneu.HtJ)HuecKH a3aHMOACHCTBya c BaacHCHuiHM 3 bchom Au-ny- 
TH np0TeHHKHH330H UHXJIHMeCXHX HyXJieOTHAOB (Po~ 

6h3oh h ap-, 1971; CeBepHH h AP-, 1980). 3tot cJicpmcht, 33bhchmmh 
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MeM6paHa 



Puc. 63. AxTHBai^HS npoTeHHKHHa3 uAMO: 

r,, T2 — ropMOHbi, P|, P2 — ropMOHJWbHbie peuenTopbi, P' — peryjurropHaa («peuenTopHa»») 
cyfibcAMHMua npoTCMHKMHasbi; C n — cy6cTpaTbi, <j>occ})opMJiMpyeMwe KaTaAHTHMecKOM (K) cyGbcAM- 
HMlieH npOTCHHKMHa3bl 


ot uAMO, — reTepoTeTpaMep (M.m. npHMepHO 180 kH). Oh coctoht 
H3 A»yx OflHOTHIlHNX peryjIHTOpHHX Cy5beaHHHU (KaJHKflblH MOHOMep c 
M.m. 53 KH) h flByx oflHHaxoBhix xaTajiHTH uecKHx (xa^qfaiH MOHOMep 
c M.m. 38 Kfl). PeryjiflTopHwe cyfrbeflHHHu.hi b cocraBe reTepoTeTpaMepa 
HHra6HpyioT KaTajiHTHwecKHe h BMecre c TeM hbjisuotch xax 6h peueirro- 
paMH uAM®, ciioco6hhmh ero cneuH())HHecKH CBa3MBaTb. B peayjibTaTe 
o6pa30BaHH» cneu.H(J)HwecKoro KOMiuiexca uAM<D c peryjwTopHHMH eflH- 
HHU,aMH npOHCXOflHT flHCCOU.HaU.MSI nOCJieflHHX C KaxajIHTHqeCKHMH. 3th 
C y6beflHHHflbl BHC CBH3H C peryjIHTOpHbIMH o6yCJ!OBJIHBaiOT (JX)C(JX)pH- 
JIHpOBaHHC MHOXCCCTBa 4)epMCHTaTHBHHX H CTpy KTypHbIX 6ejlK0B, TeM 

caMbiM hx aKTHBHpya hjih HHaKTHBHpya (cm. phc. 63). B HTore Taxoro 
pofla XHMHUeCKOH MOflHCj)HKaU.HH flAMO-3aBHCHMHX 6e^KOB CTHMy- 
jiHpyiOTCH rJiHKoreHOJiH3, JiHnojiH3, cHHTe3 6eaxoB b pw6ocoMax, rop- 
MOHCBS3hIBaiOlflafl aKTHBHOCTb peiieilTOpOB CTepOHflHHX ropMOHOB, npo- 
AyKflHfl npocTar/iaHflHHOB h t.a. OflHaxo 3 tot npouecc topmo3ht 
rjiHKoreHCHHTeTa3Hyio peaxuHio h HCKOTopwe flpyrae npoueccu. Mh- 
TepecHo, mto b npou.ecce axTHBau.HH nporeHUKHnasH caMH xaTajiHTH- 
uecKHe cy&beflHHHu.hi ayTocJjoaJjopiLrcHpyioTcsi (CeBepHH, 1979-1981). 
TaxHM o6pa30M, flAM<D-3aBHCHMaa npoTenHKHHaaa (I1K) npeflcraBjifl- 
eT co6oh y3JioByio crpyKTypy, «peuenTHpyiomyio» otot MeflHaTop (pe- 
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ryjiHTopHbie cy6beflHHHUH) h «aio;enTHpyiomHe» ero (KaTajiHTime- 
CKHe cy6beflHHHUH). ripw 3 tom Ha ypoBHe u.AM<D ropMOHaabHUH cnr- 
Haji ycmiHBaeTCfl b 10 2 pa3, Ha ypoBHe nporeHHKifHasH — b 10 4 pa3, 
stJxJjeicThi ace I1K y cmjihbbiot cnniaa ao 10 8 pa3 (Foaa6epr, 1975). 
Bh^hmo, oco6eHHocTH 3(jxJ)eKTOB pa3HMx ropMohOB, aeiicTByiomHx no 
oflHOMy h TOMy ace An-nyTH Ha pa3Horo THna KaeTKH, kojimhcctbchho 
3aBHCHMH ot KOHu.eHTpau.HH ropMOHa/ibHHx peuenTopoB, THna G-6ea- 
KOB, BTOpHMHO nOflKaiOMaeMbIX no6oMHbIX MexaHH3MOB aeHCTBHH H xa- 
HecTBeHHo o6ycaoBaeHH caMHM ranoM KjieTOK-MHmeHeii, T.e. tcm, mto 
ohh «yMeiOT aeaaTb» — coKpamaTbca, HakanaHBaTb acnp, cexpeTHpo- 
BaTb h T.a. 

ryaHiuiamu,UKJici3Hbiu nymb. CuHTaaocb, uto ropMOH3aBHCHMaa 
peryjiflUHH ryaHHJiaTu,HKJia3H (ru.) c o6pa30BaHHeM b KanecTBe BHyT- 
pHKjieTOMHoro nocpeaHHxa u,rMC> He siBaaeTCJi HawaaoM cneunaab- 
Horo nyra HHHu.Hau.HH aencTBHfl ropMOHa. IlojiarajiH, uto u,HT030jib- 
Haa Tu MoaceT noaKinowaTbca btophuho, Ha OTHocHTeabHO no3aHHx 
3Tanax peajmaauMM apyrax nyTeu TpaHCMeM6paHHoro npoBeaeHHH 
BHemHero CHraaaa — cj)oc(Jx)HH03HTHaHoro nap Ca 2+ -KaHaabHoro. 06a 
3th nyra, aeHCTBHTeabHo, BTopHUHo noaKaiOHaioT r U~MexaHH3M Ha 
onpeaeaeHHux 3Tanax hx peajiH3au.HH (cm. HHace). OaHaxo b nocaea- 
Hee BpeMB noxa3aHO, uto oaHa H3 5 <J>opM Tu. — MeM6paHHWH (J)ep- 
MeHT, cnoco6HbiH BKjnouaTb nyTb TpaHCMeM6paHHoro npoBeaeHHH 
(XojuieH6epr, 1987; TxawyK, 1989). no KpaHHeif Mepe ycraHOBJieHo, 

WTO HaTpHHypeTHMeCKHH ropMOH npeaCepaHH HHHU,HHpyeT CBOH 3(J)- 
cJ)eKThi uepe3 axTHBaunio MeM6paHH0 H 4)opmw Fu h ycmieHHoe 06- 
pa30BaHHe uTMO b KawecTBe ncxoaHoro b h y t p h - 
KJieTOMHoro nocpeaHHKa. no-BHaHMOMy, axTHBauHA Tu ocy- 
mecTBafleTca ropMOH-peuenTopHbiM KOMnjiexcoM nocpeacTBOM G - 6 e a - 
kob THna G s . prM<D ocymecrBaaeT cBoe HHTpauejiaioasipHoeaeftcT- 
BHe npn ynacTHH uTMC)-3aBHCHMOH nK. nocaeaHaa — H3o- 
4>opMa uAMO-3aBHCHMOH KHHa3bi (cm. Bbiine). MexaHH3M aKTHBa- 
U.HH 3TOH (JjOpMbl nK uFM<I> aHaaOrHMCH MexaHH3MV aKTHBaUHH 
paccMOTpeHHOH Bbirne H30(J)opMH (JiepMeHTa uAMfl). KoHewHbie 3cJ>- 
cJ)eKTbi ropMOHa peaaH3yiOTca b pe3yabTaTe ycnaeHHoro (J)OC(J)OpHaH- 
poBaHHa paaa 6eaxoB, OTBeTCTBCHHbix 3a hut pHHype3 b noueuHbix xa- 
Haabu.ax. 

0oc(f)ouHO3umudHbiu nymb. HaHHbiH nyTb HcxoaHO CB»3aH c ax- 
THBauHeif y3aoBoro MeM6paHHoro c£>epMeHTa (Jjoc(J)oaHna3H C 
(<DJIC), nan (JjoctJjoaHnnaHOH (J)occJ)oaH3CTepa3bi. 3tot (JjepMeHT 
pacmenaaeT MHHOpHbie (JjoctJjoannHabi MeM6paH tpm(])oc(J)ohho 3 h- 
t h a bi ((j)oc(j)aTHaHaHH03HToabi) ao a^HauHaranue- 
P H H a (HAD H 1 ,4,5- T p H(J)OC(j)OH H03HTOaa (CD 3 M) — 
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Phc. 64. yica3aHHi>ie 2 MHKpoMOjieicyjisipHHx npoayxTa peaiojHH h hbjih- 
lOTCfl KJIIOWeBMMH BHyTpHKJieTOMHHMH nOCpeflHHKaMH flaHHOFO TpaHC- 

MeM6paHHoro nyra (BeppHa*, 1981, 1984). Kaic h b flByx npeauaymHx 
cjiynaax, pa3Hhie ropMOH-peueirropHiie komiuickch saMuxaiOTca Ha eflH- 
hom (JiepMeHTe — <DJIC. PeuenTopw, conpaxeHHHe c (}>oc(Jx>HH03HTHa- 
hhm nyTeM, xax h b npeatiaymHx cjiywaax, He o6jiaaaiOT co 6 ctbch- 

HOH aKTHBHOCTblO (J)epMeHTOB HJ1H MOHHMX KaHajIOB. K FOpMOHaM H 



I 

♦ 

IIKT 

3cpcpeKTbi 

Puc. 64. O0C(J)0HH03HTHAHblH nyTb aeHCTBHfl rOpMOHOB! 

•DJI A2 — iJ>occj>o.iMna3a A2, nr — npocTarjiaHQMHbi, TK — TpoMftoKcaHbi, JIT — jic m KOTp h cHbi, 
nKC — npOTeMHKHHa3a C. OcTajibHbie coKpaiueHMa b tckctc 
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flpyraM CHmajibHUM coeflHHeHnaM, aefiCTByiomHM npeHMymecTBeHHO 
no aaHHOMy nyra, othocmtch: Ba3onpeccHH (Ba3onpeccopHHH m rjiHicore- 
HOJIHTHHeCKHH, HJ 1 H V1 ~ 3 (}x})eKTbl), OKCHTOU.HH, aHFHCTeH3HH II, XO.TieHH- 

ctokhhhh, BHI1, TPO, SpaflHKHHHH, HopaflpeHajiHM (*iepe3 al-aspeHO- 
penenTopu) h HexoTopue apyrae Kaic h b npenumynuix oiyuaax, rop- 
MOH-penemopHMe KOMiuieKChi BsaMMo^encTByiOT c (JjepMeHTOM He npa- 
mo, a wepe3 nocpeacTBO pasHMx G- 6 cjikob THna Gj. IloaieaHHe, onHaxo, 
jyisi OJIC — CTHMyjurropu, a He khthShtoph b otjummc ot hx neiiCTBHa 
Ha An. TaxHM o6pa30M, OJIC- h Ap-nyra b onpeaeaeHHOM CMhioie 
aHTarOHHCTHMHHL 

IlpH axTHBanHH OJIC b MeM6paHe o6pa3yiOTca, xax yxe otmc- 
najiocb, JX Ar h O 3 H, aaionuie Hanajio aeyM otacjibhum, ho B3aHMO- 
CBa3aHHiiM nyTaM HHHnnauHH ropMOHajibHbix 3(JxJ)exT0B BHyrpH xjieT- 
kh (cm. pnc. 64). TjiaBHbiM nyHKTOM aeifCTBHM JX Ar aBjiaeTca cj>ep- 
mcht nporeHHKHHaaa C (IIKC). 3Ta xmiasa t^oc^piurapyeT orpaHH- 
MCHHOe KOJIHHeCTBO 6ejIKOB, B M3CTHOCTH, T&K HJ1H HHaMC CTHMyjIHpy- 

ionprx npojracfjepaipoo xjierox. K (JxKtfmpiuiHpyeMbiM 6 eaxaM c no- 
Mombio IIKC OTHOCBTca 6 ejixH HHTocKejieTa h aaepHoro xpoMaTHHa. 
3tot (J)epMeHT mojxct 6 btTb npaMo aKTHBuposaH b aKcnepHMCHxe <J)op- 
60 JIOBHMH AH3(j)HpaMH, HanpHMep ())Op6ojI-12-MHpHCTaT-13- 
aneraxoM. Taxoro pona (]x>p 6 oJiOBbie 3C^npM, aewcTBya wepe3 aaHHyio 
KHHaay, cnoco 6 cTByioT KamteporeHesy xaerox (npoMoropu xawnepore- 
Heaa). Bepoarao, zyiHTejibHaa ropMOHajibHaa CTHMyjiaima IIKC Taxxe 
MOxeT cnoco 6 cTBOBaTb onyxouieBOMy pocry. AxTHBauHfl naHHoro c}>ep- 
MCHTa CTHMyjinpyeT b 4>H3HOJiorH«ecKHx ycjiOBHHx ceKpeTopHbie npouec- 
cbi b HexoTopbix xcejie3ax. 

BaxHO oTMeTHTb, hto IIKC axTHBHpyeTca He Tojibxo HAT, ho 
Ca 2+ , ypoBCHb KOToporo bo mhoihx Tunax kjictok sebmcmm ot BToporo 
nocpeaHHxa — O 3 H. 

HcXOaHMH nyHKT aeHCTBHa O 3 M — MexaHH3Mbi Mo6HJlH3anHH 

Ca 2+ H3 KjieTOHHbix neno h npexae Bcero H3 HHcrepH 3Haoiuia3MaTH*ie- 
CKoro peTHxyjiyMa. KpoMe Toro, npeamwiaraiOT, mto 1, 4 , 5 -HO 3 mojxct 
npespamarbcs b 1 , 3 , 4 , 5 -M 04 — icjictomhuh (JjaxTop, otk puBaiomHH b 
imasMaTHMecKOH MeM 6 paHe «MejyieHHbie», HeanexTporeHHbie xajibnne- 
Bhie xaHajihi (cm. HHace), h tcm caMbiM cnoco6cTBOBaTb BxoxaeHino Ca 2+ 
b mieTKy H3 BHemieTO'iHoro npocrpaHCTBa (Owinep, 1988 ). 

TpHITepHfalM MexaHHSMOM 60JIbIUHHCTBa 3(]x))eKT0B Ca 2+ B KJieTKe 
aBJiaerca ero B3awMoaeiiCTBMe c Ca 2+ -CBS3HBaiomMM 6ejixoM k a ji b - 
MoayjiHHOM (CaM). 3 tot nojiH(})yHKUHOHaJibHhiH 6ejiox BbinojiHa- 
eT pojib novra yHHBepcajibHoro nocpenHuxa acJxJjexTOB Ca 2+ , xax coot- 
BCTCTByionpie nporeM hk h Ha3 h — acJxJjexTOB uAMO h uFMO (ZHotm3h 
h ap., 1978 ; Bajibrn h np., 1980 ). OyHKuuoHajibHaa yHHBepc&nbiiocrb 

225 


8 - B. B. PoseH 



H IIOBC6M6CTHOCTb AOKaAHSaipiH OTJIHHaiOT CaM OT flpyrHX Ca-CB«3H- 
BaiomHx 6ejiKOB — TponoHima C, napBajn>6yMHHa, KHmewHoro Tpanc- 
nopTHoro 6eAxa, KaAbnaima, KajibnacraTHHa h AP-, bhjiojih wmnx 
cneiuiajiH3HpoBaHHiie ^hki^hh. CaM — rHapcxjHuibHhift KHCAbift 6e- 
aok (pI4) c M.m. npHMepHO 16,5 kJX. Ero MOHOMepiiaa ManeKyjia cocto- 

HT H3 148 aMHHOKHCJIOTHUX OCTaTKOB, CpCflH KOTOpbIX BblfiBJICH He- 
o6biMHH* ocraTOK TpHMenuuiH3HHa, nrpaiomHH BaxcHyio po/ib b 4>yHK- 
i^HOHHpoBaHHH 6ejiica. MouieKyjia CaM HMeeT 4 CBH 3 MBaiomHx Mecra w ia 
Ca 2+ : 3 Mecra cBa 3 hiBaiOT xaTHOH c K a nopsAKa 5 • 10 6 a/moab, 1 — c K a 
nopsypca 10 5 Ji/MOAb. Mom* Mg 2+ Taxxe cbsshbskjtcs CaM, OflHaxo K a 
no TpeM caiTaM Ha 3 nopa^xa HHxe, hcm jina Ca 2+ , ho no OAHOMy caixy 

— C 6AH3KHM CPOACTBOM. IIOCKOAbKy KOHHCHTpaHHSl Mg 2+ B KJieTxe 

ycTOHHHBO cocraBJiaeT 10 —3 MOAb/ji, a Ca 2+ b HecTHMyjiHpoBaHHOH 
ropMOHOM KJieTxe 10“ 8 —10“ 7 MOAb/ji, Bnojrae Bepoarao, hto b mieTxe, 
He CTHMyjiHpoBaHHOH ropMOHOM, 6ejiox HaxoAHTca b HeaKTHBHoi rerpa- 
MarnneBOH c^opMe. IlpH HapacramiH KOHiiCHTpauHH Ca 2+ nooie CTHMy- 
Aaij hh ropMOHOM flo 10~ 5 MOjib/ji, CaM KOonepaTHBHo cBS3MBaer Ca 2+ 
no TpeM caHTaM, axTHBHpyeTca h HMeeT crpyKTypy Ca 2+ 3 Mg 2+ CaM. 
Akthbhhh CaM cBsrauBaeTca c HecxoAbKHMH rpynnaMH (JjyHKiiHOHajib- 
Hbix 6ejiKOB-«aKu,enTopoB». Oana rpynna 6cjikob HenocpeacTBeHHO bh- 
SMBaeT paA Ca~3aBH£HMH.x agxfKacroB. K takhm 6ejixaM othocmtcm Ca 2+ - 
saBHCHMaa Ah, h OTwacrH HHT 030 JibHaa Ca 2+ -3aBHCHMaa I^h; (Jxx^oah- 
acrepasa hhkahm6ckhx HysoTeomaos b pasHMx tmbkmx; TponoHHH C 
b CKejieTHhix h cepACMHoi Mhimnax. 3th npaMbie atfxfjeKTH CaM MOAy- 
AHpyiOT Ah- h rn-nyTH AeHCTBHa fopmohob, peryAHpyiOT coxpameHHe 
CKejieTHbix h cepAewHOH mhiqu, B nejiOM paAe thhob juictok uAMO-3a- 
BHCHMbiH nyTb aHTaroHHCTHweH Ca 2+ -nyTH 3a caeT cmibHOH CTHMyjiaHHH 

(Jxx4x)AH3CTepa3hi CaM (Txanyx h ap*, 1989, 1990). 

flpyraa rpynna 34xJ>eKTOB aKTHBHoro CaM onocpeAyerca Ca-3aBH- 
chmhmh TIK. OAHa H3 hhx yxe ynoMHHajiacb — I1KC. flpyrae KHHasM 
(JxxtJxjpHAHpyioT jiencHe uenw MH03HHa b rjiaaxHX Mbimuax h hhhhhh- 
pyiOT rnaAKOMbimeaHoe coxpameHHe; 6 caok capKonAa3ManmecKoro pe- 
THKyjiyMa (4xx4x)JiaM6aH) — npaMOH cTHMyjiaTop Ca 2+ -Hacoca; A-6e- 
aok capxojieMMbi, bo3moxho, ywacTByiomHft b TpaHcnopTe Ca 2+ b mho- 
HHTax; oco6yio (Jx)pMy khmssh ^occ^opsuiasM b, CTHMyAHpyiomyio fah- 
KoreHOjms, saBHCHMyio ot Ca 2+ , ho He ot hAMO; icmiasy AMiOMOAyAH- 
Ha — 6ejixa momSpah, peryAnpyiomero aKTHBHOCTb (Jxx:4x)AHna3; (J)ep- 
MeHTH, o6ycAOBAHBaionme chhtcs apaxwAOHOBoft khcaotu h xax cacact- 
Bne npocrarAaHAHHOB h achkotphchob. 

TaxHM o6pa30M, CaM onocpeAyeT b kohchhom HTore MHOxcecr- 
bo Obicrpux ropMOH3aBHCHMbix npoueccoB b KjieTKe. TepMHHaima ero 
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3<|x$)fiKT0B o6ecneMHBaeTcs npsiMbiM B3aHMoneHCTBHeM CaM c Ca 2 bh 
3UBaioiiuiMH 6ejiKaMH rana xajibUHHeHpHHa, HHaKTHBnpyioiQHMH CaM. 

06HapyxeHO, mto ncMxoTponHue 4>eH0TH03HHnp0H3B0AHbce tipe- 
napaTM (nanfpHMep, aMHiiasua) usSHparejibHo CBH3UBa$iCb c bkthbhmm 
CaM, HHnf6HpyioT ero cnoco6HOCTb BsaHMoaeMCTBOBaxb c axueirropaMH. 

ITymb, &KJifonafoityuu Kajibi^ue&bie neajieKmpoeeHHbie kohojiu. Kax 
yxe OTMewanocb b npeahinymeM pasnejie, 3th KanajiM MoryT otkph- 
BaTbca non B03neHCTBHeM HO4, o6pa3yiomerocsi b Mew 6 paHe b nponec- 
ce peajiHsauHH «f»occ|jOHH03iiTHnHoro nyra. Oneaxo BepoHTHee scero, 
ropMOH-pepenTopHue xoMiuiexcbi npsMO ivm aepe3 G- 6 enxn cnoco 6 - 
Hbi h HSHavajibHO neficTBOBaTb Ha «MenneHHbie» xanbiuieBbie xaHanbi 
(PacMyceH, 1970; Txanyx h np., 1990). CTpyKTypa xaH&noB h Mexa- 
HH3Mbi hx B3aHMoneftcTBHsi c xoMiuiexcaMH ropMOH—penerrrop noxa 
He oxapaKTepH30BaHU. H 3 Becrao, mto La 3 * h oco6chho openapar Bepa- 
naMHJi — KOHxypeHTHbie aHTaroHHCTbi Ca 2+ , a Ba 2+ — aroHHCT. C no- 
Mombio La 34- h BepanaMmia mojkho « 3 amipaTb» Ca 2 + -xaHanu. He hckjiio- 
MCHO, MTO HeKOTOpue ropMOHU, AeilCTByiOmHe no (}>0C(i)0im03HTI(AH0My 
nyTH, cnocoOmi nepBHMHO BxniOHaTb HaasaHHHe xaHanu. flo xpaiHe# 
Mepe arc noxa 3 aH 0 nna aHraoreHSHea II. Bhahmo, naHHuft nyTb Haxon- 
jichhs Ca 2+ b xjieTxe — 60 nee MenjieHHHft, mom <f>oaf)OHH 03 HTiiAHHi. 
Flocjie noBbuneHHfl KOHU,eHTpau,Hn Ca 2+ b xjieTxe 3a cmct otkpmthh 
xaHanoB MexanHSMM peajiH3aunH naHHoro nyTH ToxnecrBeHHbi atjxjjex- 
TaM O3H. 

TUpOSUHKUHQ3HbiU nyttlb. HaHHhlH nyTb BKJHOMaeTCB MeM6paHHbl- 
mh npoTeHHKHHa3aMH, <])oc4)opHjiHpyiomHMH HexHe MeM6paHHbie xe 
6ejixH no ocraTxaM rnposHHa. 3th 4>epMeHTbi, «BMOHTHpoBaHHue» b 
Moaexyny peuenxopoB, axTHBHpyioTCfl CBM3MBaHneM nocnenHero c rop- 
MOHaMH-arOHHCTaMH, npHMCM aKTHBaUHfi KHH33 COnpOBOXnaeTCfl (foc- 
(JxjpHjiHpoBaHHeM caMHx t^epMCHTOB (XojuieH6epr, 1987). CMHTaeTCsi, 
mto cyOcrpaTaMH neHCTBHsi peueniopHOH nporeHHXHHa3bi abjuiiotcsi ce- 
PHH-TpeOHHHOBbie KHHa3bi, KOTOpbie B CBOiO OMepeflb KaCKanHO yCHJIHBa- 
iot npouecc, BOBjiexasi s Hero pan cy6crpaTOB. Bo3moxho, non bjihsihmcm 
3thx KHHas noBwmaeTCH axTHBHOCTb cneuH(|>HMecKOH npoTeasM orpaHH- 
MeHHoro noHCTBHfl, pacnieiuisnonieH MeMOpaHHue rnHKonporeHHH, 
BcnencTBHe Mero o6pa3yiOTCH rjiHKonenrimH, ocymecTBjifliomHe pojib 
BHyTpHKJieTOMHbIX nOCpeAHHKOB MHOTHX ropMOHaJIbHblX 3(t)(l)eKT0B (Ho- 
apr, Karr, 1981; Hex h np., 1982). ZlaHHbiH nyTb rpaHCMCMfipaHHoro 
npoBeneHHA H3yMeH noxa HenocraroMHO. Fopmohh h npyrne HHcfsopMO 
Hbl, HHHHHHpyiOmHe CBOH 3(|xl)eKTbl Mepe3 noepeneTBO TPH03MH0BMX 
KHHa3, — HHcy/iHH, EP<D, MP<D-I h HPO-II h HexoTopbie npynie pocro- 
Bbie (JjaKTopw. 
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IJymb, GKJironaiomuu nampueebie sAeKmpozeHHue (nomemijuxui- 
saeucuMtie) KOHcuibu PaccMaTpHBaeMUH nyTb CB«3aH b ochobhom c Aew- 
CTBHeM HenpoTpaHCMHiTepoB — au,eTHjixojiHHa (qepe3 N-xojiHHopeuen- 
Topu), rjiyTaMaTa h acnapTaTa, ceporoHHHa — b ueHTpajibHbix h nepn- 
4>epHMecKMX CMHancax (HyMa, 1989; Ckok, 1989). B cbsjsm c tcm hto 
3tot nyTb HMeeT OTHomeHHe k MexaHHSMaM CHHamrimecKOH nepeaaiH 
H He HMeeT npHMOrO OTHOIlieHHfl K 3H2(OKpHHOJIOFHH, Mhl O03BOTHM ce6e 
anpeCOBaTb MHTaTeJlS K COBpeMCHHHM H3A3HH5IM no HeHpo4>H3HOnOrHH 

h HenpoxHMHH (AmMapHH, KaMeHcxafl, 1988; HyMa, 1989). 


&H3HOJIOrHHECKA2 PErYJIXljHX PEl^EIJI^MM 

3<jxJ)eKTHBHOCTb JOpMOHajIbHOH peryjIHUHH KJICTOMHOrO MeTa6o- 
jiH3Ma onpeflejiaeTca xax kojimmcctbom ropMoea, nocTynHBinero b mieT- 
xy-MHineHb, Tax h ypoBHCM b Hen axTHBHbix penenxopoB /jaHHoro ropMO- 
Ha. Mmchho KOHTpojiHpyeMoe coaepxaHHe peuenTopoB onpeaenaeT b 
3HaHHTeJIbHOH CTeneHH KJieTO^HyiO qyBCTBHTeJIbHOCTb K ropMOHy. B CBH- 
3H c 3 thm H3y«ieHHe cJ)H3HOJiorH»iecKHx MexaHH3MOB peryjiauHH peuerr- 
Uhh npeacTaBjiaeTca He MeHee BaxHoii npofuieMoii, weM HccjieaoBaHHe 
MexaHH3MOB xoHTpojia ceKpeu,HH ropMOHOB. C/ieayeT HMeTb b BHqy, hto 
HyBCTBHTCJIbHOCTb KJieTKH K TOpMOHy o6yCJIOBJieHa KOHeWHO He TOJIbKO 
ypoBHCM axTHBHbix peuenTopoB, ho h cocioshmcm nocaeayionmx sbchb 
es HHHu.Hau.HH h peajiMsauMM ropMOHajibHoro acfxfjeKTa. 

OHTOreHe3 peuenu.HH. B fxuibiuHHCTBe cjiyuaes noaBjieHHe axTHB- 
Hbix peuenTopoB, xax h Hanajio cexpeuHH ropMOHOB, npowcxoAHT b 
3M6pHoreHe3e. 3aBepmeHHe ace (Jx)pMHpoBaHHa peuenuHH, xax h ropMO- 
HajibHOH cexpeuHH, ocymecTBjiaeTca b nocT3M6pHOHajibHOM OHToreHe3e. 
IlpH 3tom 3M6pnoHajibHaa cexpeuHa topmohob MOxceT HawHHaTbca haoh 
nooie Hanajia c^opMupoBauMH peuenTopHoro annapaTa (Mhukcbmm, 
1978; llla6a, 1987). Ilo Mepe pocia h aH^xtiepeHUHpoBKH caMHX opraHOB- 

MHmeHCH H CHCTCM HX 3HAOKpHHHOH peryjIHU.HH ypOBeHb UHTOpeuenTO- 
poB 'o6biHHO nporpeccHBHo HapacraeT. y espooiMx jkhbothmx ypoBeHb 
pa3JiHHHbix peuenTopoB, xax h ypoBeHb ropMOHOB, noaBepaceH cyTOMHHM 
h ce30HHbiM KOJie6aHHBM, H3MeHfleTca b nojioBhix uHiuiax h npn 6epe- 
mchhocth, cymecTBeHHO 3aBHCHT ot (})H3HOJionmecKoro craTyca opra- 
HH3M3 (Po3eH, Cmhphob, 1981). 

OM3MOJiorMHecKMe ypoBHM h (})opMbi KOHTpojia. PeryjiauHH UH- 
TopeuenuHH mojkct ocymecTBjiaTbca Ha flByx ypoBHax: kjictomhom 
h bhckjictoihom. flepBbiH ypoBeHb MOJxeT 6wTb o6ecneweH 
CneUHajIH3HpOBaHHfaIMH rOpMOHCBfl 3bIBaK)IIlHM H 6e^KaMH KJieTKH-MH- 

rneHH rana CTepoMOflyjiHHOB (Cmhphob, 1986-1990). 3th 6cjikh, 
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ofuiafla a AOcraTOMHO bhcokhm cpoactbom k ropMOHaM-jinraH^aM (K a 
nopaAxa 10 7 -10 8 ji/mojii>) h OTHoarrejibHO bhcokoh eMKOCTbio (N nopsw- 
Ka 10~ 10 Mcuib/Mr 6ejnca) KOHKypHpyioT c peuentopaMH 3 a jraraHAi* 
h tcm ommm KOHTpoAHpyiOT flojiio ropMOHa, BCTynaiomero b peuen- 
TopmaH nponecc. Tascise xe KOHKypeHTHue OTHomeHHa hmciot mccto 
MexAy CTepoMOflyjiHHaMH h cJ>epMeHTaMH MeTa6o;iH3Ma fopmohob. Ta- 

KHM o6pa30M, CBSISaHHMH CO CTepOMOAyjIHHaMH ropMOH He TOJIbKO HH- 

raSMpyeT pepermino, ho h cnoco6cTByer AenoHHpoBaHHio fopmohob b 
KJieTKax-MHineHflx. Bmcctc c t£m Beaymyio pojib b (J>H3HOJionmecKOM 
KOHTpojie peuemiKH HrpaiOT BHeivieTOMHhie ropMOHajibHbie bjihhhhh, 
Korophie pacnpocrpaHHiOTCfl Ha KOHijeHTpauHto caMHx peuemopoB h 
6ejixoB rana CTepoMOAyJiHHOB. B MexmieroHHOM shaokphhhom KOHTpone 
pepenHHH pa3JiHMaioT uBe (JjopMhi: ro m o - h reTepocnei^H- 
(J)HHecxy to. 

roMocneuH(])HqecKHH koht poji b. Ilo o6menpima- 
toh peneiiTopHOH &oHi*emprn MexaHHSMa ropMOHajibHbtx 3<fxf>exTQB hc- 
xoflHoe nporpaMMHpoBaHHe ropMOHaMH noas^CHHa co6cTBeHHUx 
peuenropos MajiOBepoflTHo. OflHaxo b OTflejibHhix oiyaaax (HanpnMep, 
scrporeHH b neaemi HHiieKjiaAyvHx) ropMOHbi MoryT nporpaMMHpoBaTb 
y p o b e h b cbohx peuemopoB <Heo6paTHMoe ero hobmihchhc) . 

rOMocneuHtJjHaecxaa peryjuuma xapaxTepsiayerca cnoco6Hocn>io 
ropMOHOB-jraranaoB hoshthbho hah HeraraBHO, ho o6paTHMO BjiHSTb Ha 
6HOCHHTe3 HJIH aKTHBHOCTb Co6CTBCHHHX peUCIITOpOB, HX AOCTyilHyiO AJU 
ropMOHa KOHueHTpauHK). Haw6oAee pacnpocrpaHeHHbiM roMocneuH(J)H- 
aecxHM 3(Jx)>eKT0M ropMOHOB asjiaeTca 3<Jx})eKT chhjkchhs KOtineHxpa- 
uhh co6cTBeHHbix peiserrropoB HenocpeACTBeHHO b hx paOoweM UHKJie. 
Ha onpeaejieHHhix cTSuinax peuenimn nocryimBmeH b mierccy iiopuHH 
ropMOHa 3axoHOMepHo iipohcxoaht AOSoaaBHCHMoe cmixeHHe coAepxa- 
HHa HX aKTHBHOH (]x>pMbI, o6yCAOBJIHBaK)mee He TOJIbKO TepMHHaiUOO 
npopecca, ho h jieceHCHTHsauMio mieTKH k AeftcTBHio nocjieAyiomeH 
nopuHH ropMOHa. B srrax oiyaaax Ko/maecTBO HHaxTHBHpoBaHHbix 
peuemopoB npn jno6oi no3e ropMOHa cymecTBeHHo npeBHmaeT kcuih- 
aecTBO peuenropOB, OKKynnpoBaHHMx a^hhmm ropMOHajibHhiM jmraa- 
AOM. OweBHAHO, Taxoe CHsuceHMe cyMMapHoro coAepxaHHa peuemo- 
poB — He npocro axT repMHHauHH peuemopHoro npouecca, a oco6oe 
AeHCTBne ropMOHa Ha KjieTKH-MHiueHH (oco6oe npoaBjieHHe OTpHuaTejib- 
Hoi o6paTHOH cbmsh). Chh^kchhc cyMMapHoro ypoBHH peuemopoB B 
saBHCHMOCTH ot npHpoAhi ropMOHa h ero A03bi, xax npaBHAO, cocraBjiaeT 
25-80% ot hcxoahoio, a AJimejibHOCTb 3Toro cHnxeHHa — 6-24 a, 

HO MOJKeT 6faITb H 6ojlbIOC, H AOJIbllie. 

Eanee peAKOH cfx>pMOM caMoperyjiauHH peuenuHH aBjiaerca cth- 
MyiiMpyioiAee bosaohctbhc ropMOHOB Ha KOHueHTpaiwio co6ctb6hhmx 
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peneoTGpOB, Tax acrporeHbi oicaaHBaioT Ha ypoBeHb co6cTBeHHoro pe- 
nenropa b oprarax penpoAyxTHBHOH ctjjepw bo BpeMeHH flByx<J)a3Hoe 
B^iHSHHe: CHanajia o6mmhoc HeraTHBHoe, a aaxeM nocne BOCcraHOBjieHHa 
hcxoahofo ypoBHs — no3HTHBHoe. JXjh CTF h nponaxiHHa b newemi 
H3BecreH jramb iio3hthbhuh atjfxfjexT (MexaHHSM noaoxcHTejibHoft o6paT- 
Hoft CB93H). BHoaoniHecKHfi cmhcji mhcto no3HTHBHoit> a<|x|>eKTa noxa 
TpyAHO o6bflCHHM. BmCCTC C TCM HeraTHBHWft 34>4>eKT, o6yCJIOBJIHBaiO* 
QUfH fleceHCHTH3amno kjictok k ropiuoHaM — cnoco6 3anurn* kactkh ot 
H36bITKa BHemHero B03AeftCTBHfl, OT B03M0XCH0IX) HCTOmeHHfl. 

reTepocnemicfjimecxM A kohtjo/i b. reTepocneuH<tm- 
wecxoe aeftcTBHe oahhx fopmohob Ha peuenropu flpyrwx HrpaeT sax- 
Heftmyio poAb He toabko b peryAJHum, ho h b nporpaMMHpoBaHHH 
coAepxaHHfl peueirropoB b KAeTKax-MHmeHflx. Tax, acrporeHbi urpaior 
npHHQHIIHaJIbHO BAXliyfO pOUb B npOrpaMMHpOBaHHH B03M0JKH0CTH 
h ypoBHfl CMHTeaa IIP, rP h AP b xjieTxax opraHOB noAOBoft c<J>epbi 
AHpexjiaaymHx Ha paHHHx aranax OHToreHeaa. AnajiorHMHoe Heo6paTH- 
Moe BoaneftcTBHe oxasMBaioT anaporeHU Ha ypoBHH EP, pen,enTopc>B 
OXCHTOIJHHa H /ipyfHX FOpMOHOB H HeftpOMCflHaTOpOB B KACTitaX rHUOTa- 
jiaMyca MJiexonHTaiomHx, a thpcomahmc fopmohh — Ha coaepxaHHe EP 
b neneHH nuioBacTHxoB (Xio6ep h ap,, 1979; Ila/iMHTep h ap*> 1981; 
Po3eH h ap., 1991). 

M3Becnibi Taxxce h MomHbie peryjiflTopHbie reTepocneuHcjAmecKHe 
3<}xJ)exTM. Tax, acrporeHbi — CHAbHbie o6paTHMue crHMyjurropbi o6pa30- 
bshhs IIP, ZIP, peq,enTopoB oxcHTouHHa, peaaxcHHa, AO$aMHHa, PC), 
roHaAOTponHHOB, npojiaxTHHa m psae opraHOB MHmenett; THpeoHAHbie 
ropMOHu —/3-aapeHopeuenTopoB b cepAue h EP b MaTxe; npojiaxTHH — 
penenTopoB OCT, Jflf h iioaobhx crepoHAOB b roHaaax. Bee 3 th 3#citm 
06yCJI0BJlHBai0T yCTO#MHBy» CeHCHTH3aiiHI0 TKaneft K COOTBeTCTByiOmHM 
ropMOHaM. riporecTHHhi ace, odaaAaa b Hexoropbix TxaHsx aHTHacrporeH- 
hum fleflcTBHCM, MoryT CHHJxaTb coaepxcaHHe EP (Bojibe h AP-. 1976; 
Po3eH, Cmhphob, 1981). 

HMeiorcfl AdHHue h o reTepocneuHtJjHMecxoif peryasuHH noerpe- 
uemropHHx aranoB npouecca HHHunaAHH FopMOHa/ibHOFO a^^exm Tax, 
rmoKOKopTHKOHAu He TOAbxo noBbimaioT KOHueHTpau,HK> /3-aapeHope- 
UeiTTOpOB, HO H CTHMyAHpyiOT CHHTC3 a-Cy&beflHHHUbl G~ 6 ejIKOB, pery- 
ASTOpHOH cy 6 i>eAHHHuu AAMO-saBHCHMott nK, HHni 6 Hpyi 0 T o6pa30Ba- 
HHe <|)0C()x>AHacTepa3bi. B cboio oyepeab fopmohh, a^exr xotopwx 
onocpeayeTca uAMO, He toabko noBumaior ypOBeHb axTHBHurx TP, ho h 
yCHAHBaiOT peaKTHBHOCTb rH3 TAIOKOKOPTHKOHAOB, BfaI3bIBafl HX XHMH- 

wecxyio MOAHtJjHxauHio (fpyoA h ap., 1988). 

IlaTOAorHS peuenuHH fopmohob. ycrawosBACHo, wto 
B OCHOBe MHOrHX (|x>pM aHAOKpHHHbIX 3a60ACBaHMfi ACACHT He Hapy- 
meHHe aeflTejibHocrH toh hah hhoh 3haokphhhoh jxeAe3u, a Hapyrne- 
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HH6 WyBCTBHTejIbHOCTH KJI6TOK K FOpMOHaM. HeSCOTOpWC C|lOpMhi T3KHX 
naTcuiorHMecKHx coctoahhh o6ycnoaneHu HenocraroMHOcrs*!© iuih h36ut- 
kom uHTopeuenropoB (h peaKTHBHocrbio axueirropoB) — «6ooie3HH pe- 
uemurat. 

B KawecTBe npHMepa namnoraH peuennnw fopmohob mojkho npn- 

BeCTH CHHflpOM TeCTHKyJWpHOft <J>CMHHH3aUHH — reHCTHMeCKH o6yCJ!OB- 
jieHHoro 3a6oneBaHHs M&noBexa h uexoropHx bh^ob jkhbothhx, nposB- 
juuomeFOCfl b cfjopMe spojKneHHoro Myjxcxoro nceBflorepMa(J)poflHTH3Ma 
(fchom My*CKOH, 4>eHOTHn xeHCKHH). Oho o6ycj!OBJieHO cmuceHHeM 
coflepxaHHs hjih orcyrcTBiieM AP b pswe xjieTOx-MHmeHei npa Hop- 
MajibHOH npo^yKHHH awjporeHOB HopManbHhiMH ceMeHHHxaMH (Eyjuiox, 
BapflHH, 1972). ApyFoft H3yqeHHhiH npHMep namiorHH peueirropHoro 
npouecca — ojxnpeHHe, conpsuxeHHoe c HHcyjiHHpe3HCTeHTHOcn>fo. Ta- 

KHe 4>OpMU OJKHpeHHfl MOryT 6bITb HaCJieaCTBeHHblMH HJIH BbI3BaHHbIMH 
HHTOKCHKaimeH (b MaCTHOCTH, 30JI0T0~TH0mi0K030H). Bh^HMO, OCHOBHOH 
ae^exT npn sroft namroraM o6ycnoBjieH HeaocTaTowHOCTbio peueirropoB 
HHcyjiHHa, npHBOASiaeH k ranopeaxTHSHOCTM xjieTox-MHmeHei k ropMO- 
Hy. CmExenae KOHueerpaiptH peueirropoB mojkct wrpaTb Baamyio pcuib b 
naTorenese Hexoropbix HHcyjnfHpesHcreHTHMx 4>opM caxapHoro flHa6era 
(KaH, Pot, 1973, 1976; KyaTpexa3ac h up., 1973, 1975). 

ripH HexoTopwx onyxo/iax (onpeneneHHwe cfxspMH renaTOMbi, 
JIHM^WHAHblX JieHK 030 B, paxa MOTIOHHOH aceae3bl) Momer HMOTb Mecro 
HCAOcraTOMHocTb coaepxcaHHB peueirropoB paaa fopmohob (Eaxcrep h 
up., 1971, 1978; Max Fyaip h up., 1975, 1976). BcjieucrBHe aroro 
OTue^bHhie onyxcuiesue Kjierxss craHOBsrrcfl ropMOHpesHcreHTHMMH. 
KoHueHTpauHA peuenTopoB b onyxaneBbix h jieftxosHHx xjieTxax mojkct 
6bITb H BbICOKOH, o6yCJIOBJIHBafl HX FOpMOHMyBCTBHT€JIbHOCTb. TaKOBbI 
HexoTophie cjiyyaH paxa MonouHoi xceae3bi, npn xoropwx onyxaneBbie 
xjieTKH HMeiOT Bucoxyio MyBCTBHTejibHOcrb x acrporeiiaM, h HexoTopue 
nonyjiauHH jieixo3Hbix jiHM(Jx)6jiacTOB, odaaaaioiuHe Bbicoxoi wyBCTBH- 
TeJIbHOCTbK) X r^IOKOKOpTHKOHAaM. OnpeflCJICHHe ypOBHfl 3THX h apyrax 
peuenTopoB b 6hoiichhhom MaTepnajie cosaaer paunoHajibHyx) ocmmy 
fljia npOFH03HpOBaHHfl 3<}xl)eKTHBHOCTH COOTBeTCTByiOmeH FOpMOHTepa- 
niiH onyxojiei b kohkpcthmx kjihhhmcckhx cnywaflx (Max Fyaip h up., 
1976; Tomiicoh, 1979). 

Heo6xOflHMO HMCTb B Blffly, MTO MHOFH6 (fjQpMM FOpMOHpeSHCTCHT- 
hocth o6ycjioBaeHbi namiornei Ha nocrpeuenTopHOM ypoBHe (KaH, Pot, 
1976; Tomiicoh, 1979). OuHaxo ee MexaHHSMbi iuioxo nsyMeHM. 

CaeuyeT otmcthtb Taxxe, mto peuenTopu HamuiH uiHpoxoe npH- 
MeneHHe b ctjapMaxojiorHH xax ouhh h 3 o6fl3aTejibHbix aKcnepHMeirrajib- 

HblX o6beKTOB IipH TeCTHpOBaHHH HOBbIX FOpMOHajIbHbIX JiexapCTBeHHMX 

npenapaTOB (PeiHO, 1973, 1988). 
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flHHAMHKA M MEXAHH3MM PEAJIH3AIJHH 
rOPMOHAJIbHbIX 300EKTOB 


Earn HHHmiauHft ropMOHajibHbix a^x^exTOB oxearMBaer co6wth«, 
o6ycjioBjiHBaiomne hx bkjho^ohho — ^opMHpoBaHHe ropMOH-peuerrrop- 
HHX KOMIUieKCOB, HX B3aHMO#eHCTBHe C 3KUenT0pHMMH 3JieMeHT3MH, 
o6pa30BaHHe h HaxoiuieHHe BHyTpHxjieTO'iHbix Me^waropOB h bsbhmo- 
AeHCTBHe nocaeAHHX c hx «peueirropHO-aKueirropHHMH» crpyKTypaMH, 
to peajiH3auH« ropMOHajibHoro a^esra oxBatweaer Bee nocjieay- 
*omne npoueccw BiuiOTb ao kohomhoI 4>H3HOJiorHMecxoH h MopcJxuiorH- 
wecxoH peaxmiH hjictok Ha ropMOH. B peajmsamoo hhhuhh poBaH- 
HHX paSHMMH ropMOHaMH OTBeTOB MOryT BKJHOMaTbCfl npaKTHMeCKH Bee 
(b pa3HOH creneHH h nocjieAOBaTejibHocTH) yanoBwe nyHxTbi xjieTOHHoro 
Mera6anH3M:a: TpaHCxpHinmii, TpaHOianwH, xHMiraecKas MOAHC^HxaipiJi 
CHHTe3npoBaHHbix 6ejiKOB, npoueccHHr u craCmibHocTb PHK h 6ejucoB, 
npoHHitaeMOCTb MeM6paH f HaxoiuieHHe MaxpoaproB. PeajiH3aiiHfl ropMO- 
HaJIbHblX 3^CKTOB — IipOUeCC MHOr03TanHNH H pa3BeTBJieHHbIH. Ero 
coAepxaHHe, ofoeM, jiar-nepwoA h A/iHTejibHocTb onpeaejiaiOTca b 3Ha- 
HHTCJibHOH Mepe CBoeo6pa3HeM KjieTOK-MHmeHeH h BeAynmx Mcxanw3- 

MOB HHHllHaUHH 3(}x})eKTOB. 

OcHOBHbie 3Tanu peajmsaipfH MeTa6ojiHMecxHx otbctob Ha rop- 
MOHhf mojkho ycjioBHO pa3AMHTb no Bp6MeHH Ha HawajibHue, paHHHe 
h no3AHHe (Bapxep, 1972; MaHHyopHHr, 1977). Ohh nocaeAOBarejib- 
ho nepexoAHT Apyr b flpyra, npHMOM BpeMa hx pa3BHTHs h 6hoxhmh- 
wecKoe coAepxaHHe nmpoxo BapbHpyioTcsi. Hexoropue KOHeMHbie 3 <i>- 
4>exTbi MoryT npoflBJisrrbca yixe Ha HawajibHux aranax peajiHsaipfH — 
6bicTpbie, hjih HeMeAJieHHue otbctm. Apyrae KOHe«uibie 3$>- 
4>exTbi pa3BHBaiOTca Ha paHHnx hjih iio3ahhx sranax — oTCTasjieH- 
Hbie, hjih MefljieHHHe 3^4>exTM. CjieAOBaTejibHO, wacrb peaxuHH Ha 
xaxAOM H3 nepBbix AByx aranoB jih6o naxoAHT npoAOJuxeiuie b nocjieAy- 
mmwx> jih6o o6ycjioBJiHBaeT tot hjih hhoh xohcmhhh (JnoHOJionmecxHH 
atJxJieKT (phc. 65). 

HanajibHue arrant*. 3th 3Tanbi BKjno«iaK>T b cdk co6hthsi, pasBH- 
BaiomMeca HenocpeACTBeHHo BCJieA 3a npoueccaMH hhmum&hmh ropMo- 
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Puc. 65. OcHOBHbie aTaiihi fleiicTBHH ropMOHa (O' Ha mieTKy: 

P„ — peuenTopbi, A n — aicuenTopHbie yuacTKM 
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HajibHoro 3 (Jxf>eKTa. Ohm npouBjiasoresi b nepBbie ceKyHAbi-MHHyTU nooie 
Hmajia achctbhs fopmohob. 

JXjix mhothx 6e^KOBO-nenTHflHux ropMonos h 
k a t e x o a a mm h o b Hava/tbHbie a t a n h hx 6HarcorHwecKoro acm- 
CTBHfl oxBaTMBaiOT iviaBHyio MacTb MeraSojiHMecKHX cabhfob, o6ycjioB- 
AHBaiOmHX peaJIHaaUMiO HeMeAJieMHHX KOHeMHHX OTBeTOB. TaKHe CABH- 
FH BKJHOMaiOT B Ce6fl, B HaCTHOCTH, 3<}xl)eKTbl UK, aKTHBHpOBaHHhIX 

uAMG>, urMO, Mr, CaM h CTHMyjiHpyiomHx MHoacecTBeHHbie nponec- 
CH (|XXX]X)pHAHpOBaHH9 pAfla (fryHKElHOHajIbHblX 6&AKOB. B KaweCTBe npH- 
Mepa HCMejyieHiiMx ©tbctob b pesyjibraxe ropMOHajibHOH CTHMyjuiuHH 
4xxxjx)piurapOBaHHa moxho npiraecTH nmeprjiHiceMHtiecKHe 
raiOKaroHa h aApeHajuraa no An-nym (pnc. 66). Biuecre c tcm Hopaape- 
HajiHH, Ba3onpeccHH, okchtouhh h apyrae fopmohu ciioco6hh raxace 
BbI3MBaTb 6hICTphIH FHnepr/IHKeMHMeCKHH S^XfieKT, HO no KaJIbUMCBOMy 
nyTH, *iepc3 aXTHBaUHIO KaJIbUHH3aBHCHMblX flK H KMHaSbi 4)OC(|X)pHJia- 
3bl 6, OTJIHMHbIX OT aHajIOFHHHblX uAMO-3aBHCHMblX ^PMCHTOB. llo- 
CKOjibxy AaHHbiii nyTb peajmsaiptH ropMOHajibHoro attxfjexTa He Tpe6yeT 



Puc. 66. AaeHHauHiuia3HUH MexaHH3M aKTHBamiH r/iHKoreH-(i>oc(t>opiuia3hi b 
faience iioa b/ihshhcm r/noicaroHa h aApeHanwHa: 

P|, P 2 — peuenTopbi ropMOHOB, xIO 8 — yMiioxceime KOHeworo sffxfjeia-a ropMOHaMM 
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H0B006pa30BaHHfi 6ejIKOB-4)epMeHTOB t KOHCMHMH OTBCT Ha flCHCTBHe FOp- 
mohs npM&raoKeH bo BpeMeHH k ero namuiy. Ahmoiumho nmeprjiHxeMH- 
vecKOMy bjihmhhio aapeHajiHHa h nnoKarona 6 hctpo peajmsyiOTca 3^- 

(JjeKTM 3THX FOPMOHOB Ha JIHIIQJIH3 B JKHpOBOH TKaHH, flCMCHM H ypOBOKb 
XHpHHX KHCJIOT B KpOBH. B 3T0M OSy'iae 6hlCTpO aKTHBHpyeTCJI TpHrJIH- 
ijepiwmna3a. 

HecKOJibKo 6ojiee cjiojkhhm, ho Taxxe 6hctpmm OKa3UBaeTca 
flefifCTBHe AKTr h Jir Ha crepoHAoreHes b peryjmpyeMHx hmh 3HaoxpHH- 
Hbix jKeaeaax. Rjia npo«BJieHH» jgaHHbix cJ}H3HOJiorHMecKHx a^exTOB 
Heo6xO£HMO, MTo6bI uAMO-3aBHCHMafl nK ofiyCJlOBHUia 4>OC4>OpHJIHpO- 
BaHHe h axTHBauHio napaaaejibHo xpex tmhob 6eaxoB: Hexoropbix ph6o- 
coMajibHHx 6ejixoB, o6ecnewHBaioiiuix chutcs xjnoweBoro 6ejixa crepoH- 
AoreHe3a; xaaecrepHHacrepasM, Mo6HjiH3yiomeH rjiaBHbiit npeamecTBeH- 
HHK CTepOH^HhlX FOpMOHOB CBo6o#Hblfi XOJICCTepHH H3 eFO 3(})HpOB; XHH3- 
3b2 c^oc^opifjiasM b, ycHjiHBaiomeft c}x>c4x>pHjia3Hyio peaxmtio h reM 
caMMM cnoco6cTByiomeH o6pa30BaHHio rjuoK030-6-(J>oc4)aTa h Haxomie- 
hhk> HAJ^OH, KOTopuif Heo6xoaMM Ha Bcex srranax rrepoHaomiesa 
(JOflaeB h ap., 1976). 

OveBH^HO, Taxxe npwfiiJiHxceHa k nepnoay HHHUHauHH 6hiCTpa« 
peajra3aqHa neitcTBHM HHcyjiHHa h MPO Ha npoHHuaeMocrb imasMaTH- 
MeCKHX MeM6paH HeKOTOpHX KJICTOK (MHOUMTOB, aaHnOUHTOB, c}jH6po6- 
jiacroB, jihm^jouhtob) k rjnoxose h aMHHOKHCJiOTaM. 3 th HeMeaJieHHbie 
3(}x})eKTM, Bif^HMo oOycjioBJieHu axTHBauneH MeM6paHHbix nK, 33 bhch- 
MbLX OT THp03HHKHHa3bI HHCyjIHHOBOFO H HPO peueilTOpOB. B CBOIO 
owepeab <J>oc(|x)pHJiHpoBaHHbie OejiKH-nepeHOCMHKH fjiiokosh h aMHHO- 
khcjiot ocymecTBJiaiOT hx oCiiemeHnyio SH^ysHio b xjictkh. 

OflHaxo flaaeKo He Bceraa HawajibHhie dTanu peajmsauHM ropMO- 

HaabHUX 3cfxj>eKT0B BbUIHBaiOTCB B HCMeflJieHHHH <f}H3HOJIOFHMeCKHH OT- 

BeT. 3to xacaeTca h fopmohob, aeficTByiomHx Mepea xjieTOMHyio noBepx- 
HOCTb, h oco6eHHO fopmohob, flCHCTByiomHx Mepea xaepHhiH annapaT 
xjictkh. HanpHMep, bjimsihmc AKTr Ha FHnepiuia3Hio xopu HaanoMewHH- 
kob, Jir — Ha nmepiiaa3HK> roHaa, OByjuiuHio h pasBHTHe acejrroro Tejia 
hjih HHcyjiHHa — Ha pocTOBbie npouecchi cwibHo orcraBjieHM bo BpeMeHH 
ot npoueccoB mmunauHH (mhofo MacoB hjih aaxe cyrox). 3th acJxJjeKTH 
Tax hjih HHawe peajiH3yiOTC» «iepe3 H3MeHeHHH ypoBHefi TpaHexpHnuHH h 
TpaHCJiauHH h Han6oaee nojmo nposiBJijnoTca Macro npn MHOroxpaTHOM 
BBeaeHHH fopmohob (KopHep, 1967; XaHceH, 1970). OrcraBjieHHbie 3<J)“ 
(JjexTbi OejixoBO-nenTHaHMx fopmohob, a Taxxce xaTexojiaMHHOB o6yc- 
JIOBJieHbi, B03M0JKH0, HeCKOJIbKHMH MeXaHH3M3MH; OK SaBHCMMbtM nO- 
BbnneHHeM (Jx>C(J)opHjiHpoBaHHH OejixoB xpoMarHHa; npsiMhiM aeiicTBHeM 
Ha reHOM xoMiuiexca uAMO —peryjiHTopHas cyObeaHHHua nK, TpaHCjio- 
uHpyiomeFocfl b «apo; npxMbiM aeiscTSMCM Ha cTpyxTyphi HHTepHajiH3o- 
B3HHMX ropMOHOB hjih hx aepHBaTOB nocjie accoupauHH C OC06bIMH 
BHyTpHKjieroMHUMH peuenTopaMH (BwpH6ayMep, 1980; CeBepHH, 1981; 
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XcvuieHfepr, 1987). Bee 3 th npoueeew BKAKwaiOTCJi yxce Ha HanaAb- 
hhx aTanax. 

CTepoHAKue, TipeoHAHiie h peTHHOHAHue rop- 

MOHU BOCnpOH3BOflflT B OCHOBHOM OTCTaBJieHHUe KOHCMHHe 3<Jxt>eKTbl, 
h HawajibHue peaxiuiH npn peaAH3amm ropMOHajibHoro AeftcTBHii b 3thx 
cjiynafix HenocpeflCTBeHHo He BhuwBaioTcs, icax npaBmio, b kohcwhuh 
otbci. TopMOH-peitenTopHue xoMnnexcbi, B3aHMOAeHCTByx c P 13 , hobm- 
maiOT (hah ocjiadnxiOT) MaTpH«myio axTHBHOCTb reHOB h aKTHBHocTb 
PHK-nojiHMepa3Hbtx peaxiiHft, craMy/mpyioT (hah HHnrffapyioT) chh- 
tc3 MHOxcecraa mPHK h pPHK h b psAe CAynaeB hx CTa&HAbHocTb. 
3 th npou,eccu b ochobhoS Macce pacrsmyrH bo BpeMeHH h peaAHaysorca 
b 3HaMHT6AbHoft CTeneHH Ha paHHHx aranax (fxviee 1-FO m) nocAe HanaAa 
FOpMOHaAbHOft HHAyKUHH (CM. HHJKe). OaHAKO OTACAbHbie BHflbl mPHK 
MoryT HaxaiiAHBaTbca b KACTxe m aa HaiaAbHMx aranax. Tame 6ucTpo- 
CHHTe3Hpye»cue mPHK no xpafaeft Mepe b Hexoropbix cnyaanx woryT 
6biTbHCToaHHKOM xacKaAHbix pea&*i' < b peryAanmiTpaacxpim- 
Uhh (KapacoH, 1964 ; Eoabe m ap. f 1972 ; Jlyz-Mwnejui m i jp., 1989 ). 
CorAacHo «xacxaAHoif» KOHnenuHH, ropMOH-peneirropHbift KOMruiexc ne- 
nocpeacTBeHHo BKAioaaeT TpaHacpnmpii© toabko Macro reHOB, Koropue 
KOAHpyiOT CHHT63 6eAKOB t BKAlOMaiOIIUIXCfl B (|)OpMHpOBdHHe KOHeMHOFO 
<J)H3HojiorHMecKoro a4x))eKTa. Hapa^y c 3-thm cymecTByior reHM-MHmeHH 
AAX KOMimexcoB ropMOH-peuenTop, xoropue xoAnpyior Tax Ha3UBaeMbie 
«KAioaeBbie» 6 eAKH Ha HaaaAbHux aTanax peajiH3auHH ropMO- 
HaAbHoro 34x|>eKra. 3 th 6cakh npeACTaBA jiiot co6oh ^aKTopu-nocpeflHH- 
kh ropMOHaAbHoro a^exTa. TpaHCAOunpyscb b sapo, «KAK>aeBbie» 6eji- 
KH B3aHMOAeHCTByiOT C peiyAflTOpHblMH yaaCTKEMH HAH 4>aKTOpaMH 
TpaHCKpHnuHH Apyrnx reHOB, He hbajiioiiuixcsi reHaMH-MHiueHSMH ana 
FopMOH-penenTopHbix komiuickcob. PeaxTHBHue k «KAioMeBbiM» 6ejixaM 
TaKHe pexpyTHMe* ren u cneuHtJjHMecKH onocpenyior (h KOopAHHHpyiOT) 
paa KOHeaHbix atJxpeKTOB FopMoua. GneAcsaTeAbHo, B3aHMoaeftCTBHe 

«KAIO«ieBblX» 6eAKOB C «pexpyTHbIMH» reHAMH yMHOACaeT H OpF3HH3yer 
HcxoAHbiH FopMOHaAbHbin a^eKT (pHc. 67). TaxHM o6pa30M t h b CAynae 
AeHCTBHH fopmohob hcxoaho Mepea reHOM b peaAnsaiuno 3<txf>eKTa Mae- 
thmho BKAionaiOTCfl nocpeAHHKH. 


©©^ 


Puc. 67. IlyTH ropMOHanbHOH HHAyKmur KacxaAHOro CHHTesa Seme ©» cre- 

poHAaMH: 

r — ropMOH, P — pctienTop. mPHK* — mPHK. HeNocpeACTueHHo MHayUMpyeMue ropinw pememop- 
HblM KQMnjKKCOM M KOHTpOJmpytOlUMC CMMTC3 wwwwx* fvtmo*; mPHK„ — mPHK ti—HU fl 
MaccM MKAyunpycMbix 6 cjikob; /. // — :rranbi MunowMMa emmaa fe/imi c pMJJMWbBf hum PHK 
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no noBoay xacxaaHoro MexaHHSMa hhtcpcchuc aaHHhie nojiyneHn 
Ha ^HMHHxax HacexoMhix. Tax, 3 kj?m3ohm, b MacTHocrH, aeifCTByiOT Ha 
cjnoHHhie *ejie3hi jihmhhok HacexoMhix, cexpeT kotopmx npsfKjieHBaer 
xyxcuixy x cyfxrrpaTy. 3th ropMOHu HHAyimpyiOT Ha raraHTCKHX (no- 
nHTOHHblx) xpOMOCOMaX o6pa30BaHHe B3flyTHH (nytJxJX)B), B odnaCTH 
KOTOpidX npOHCXOAHT yCHJieHHhIH CHHT03 PHK. HeCKOJIbXO paHHHX ny<J>- 
4x)B o6pa3yiOTCsi Mepea 10-20 mhh nooie Hauajia aeftcraHsi fopmohob, 
o6ycjioBjiHBaiomHx 6 mctphm chhtc3 PHK Ha He6ojibinoM MHCJie renoB. 
Oxa3ajiocb, mto kohchhmmh npoayxTaMH axTHBaium paHHHX nycfx^OB 
hbji9K)tc 9 peryji9TopHbie 6ejixH-nocpeaHHXH, xoTopue Ha npoT9xeHHH 
nocneayiomHx 24 h HHAyimpyioT 4>opMHpoBaHHe 6o;iee 100 no3£HHx 
ny(]xt>OB, onpeaejiaiomHx chhtc3 mkofmx thuob PHK. AHajiorHMHoe xac- 
xaflHoe ycHJieHHe nepsHMHoro 3(|x))eKTa ropMOH-peuenropHoro xoMiuiex- 
ca c noMombio 6ejixoB-nocpe/iHHXOB b x^ierxe HMeer mccto h y oosbohom- 
Hbix. B xanecTBe BHyTpHXjieTOMHhix 6ejixoB-nocpeAHHkoB uejioro pswa 
3(JxJ)exTOB, HanpHMep, acrporeHOB MoryT BbicrynaTb, b MacTHOCTH, nen- 
THAHbie npoflyxTbi nporooHxoreHOB mna C-fos h C-myc — npeflcraBHTe- 
jih cynepceMeficTBa peuenTopoB S/T/Aj, cuHTeanpyeMhie Ha HanajibHux 
3Tanax aeftcTBHH fopmohob. 

PaHHMe 3Tanw. 3th 3Tanu oxBaTbiBaioT k3mchchh 9 Mera6ojiM3Ma 
b xjieTxe nepe3 1-24 v (HHoraa 6ojiee) nooie Hawajia aeHCTBHH ropMOHa. 
Bee npoueccu paHHHX aranoB Tax mm HHawe nouroTOBjieHhi Hanajib- 
HbiMH. B flaHHOM nepMoae ocymecTBji9iOTC9 HawSojiee 3HaMHTejibHbie 
no o6beMy co6hthh, npHBOflMmne x otct3bjichhum kohcuhhm 3«fxf)exTaM 
pasKMX ropMOHOB, onocpeayeMMM wepe3 TpaHCxpHnimio h aaxeM rpanc- 
JI9UHK). 

Ha paccMaTpHBaeMbix 3Tanax MoxeT Bhi9Bji9TbC9 rjiaBHan bojih3 
ycHJieHH9 (ocaa6jieHH9) ckhtsss h xoHueHTpauHH pa3JiHMHbix PHK b 
xjieTxe c MaxcHMyMOM 2-6 m nocne BBeaeHHa ropMOHa (TaTa, 1976; 
BaxcTep, 1981). Bee 3to npHBomn b nocneayiomHe uachi x HSMeneHHio 

CKOPOCTH CHHTC33 H KOHU.eHTpaUHM B KiieTKe FOpMOH3aBHCHMbIX 6eJI- 
xob. nocneAHHe o6ycjioBjiHBaK>T peajiHsauHio mhoikx (J)H3HOJiorHMecxHx 
3(Jx})£KT0B ropMOHa: OTCTaBJieHHbie H3MeHeHH9 CKOpOCTH (JjepMeHTaTHB- 
Hbix peaxuHH; cexpeumo cneuH<fm »iecxn x Sejixoa; saMezweHHHe cjibhfh 
b npoHHi^aeMOCTH MeM6paH, o6pa30BaHHe CTpyxTypHbix 6ejixoB m jjhhm- 
AOb; raneprpo^Hio xjierox, Hanajio hx npojiHtJjepauHH h AHtJxtiepeHUH- 
pOBKH. B HaCTHOCTH, HM£HHO Ha paHHHX CTanax rjIiOKOKOpTHKOH- 
fl bl CTHMyjIHpyiOT CHHT03 PSUIS (fiepMCHTOB TpBHCaMHHHpOBaHH9 H IVIK>- 
xoHeoreHe3a b renaTouHTax, Bbi3biBaioT iiHTOCTaTHMecxHH h uhtojihth- 
MeCKHH 3(}xJ)eKT B JIHM^OUMTaX, o6yCJIOBJIHB39 COOTBCTCTBCHHO JIHM(]X)- 
neHHio, topmo39t npoHHuaeMOCTb MeM6paH paaa thiiob xjieTOx; C T T 
H H H C y J1 H H CTHMyjIHpyiOT CHHTC3 06 mer 0 6ejixa B COeAHHHTeJIbHOH 
TxaHH, neweHH h Mhiuiuax, oOycjiOBjiHBaa b hhx aHa6ojiH*iecKHH 3(J)- 
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cJjeKT; 3 ct pore hu (a Taxxce nporecTHHu h rjnoxoxopTHxoHAu) b 
Z(H())( t)epeHUHpoBaHHux KjieTKax Tpy6waTux xejie3 ssmucbo^ob oxa3UBa- 
K3T onpeaejiaiomee b^imshhc Ha chhtc3 h cexpeuHio t3khx 6cjikob 6ejio- 
MHOH o6ojIOMKH SHU,a, Kax OBajIb6yMHH, KOHajIb6yMHH, OBOMyXOHA, jih- 
souhm; Te ace acrporeHU b renaTOUHTax anueKJiaAymHx peaxo cthmvjih- 

PyiOT CHHT63 H CCXpCUHIO BHTejLHOreHHHOB, BXOflaillHX B COCT3B HHMHOFO 

acejrrxa h T.fl. 

Ha paHHHx 3Tanax peajiMsauHH bjihhhhh ropMOHOB o6ecneMHea- 
iotch He TOJibxo ynoMBHyTue KOHeqHue hx 3(Jx|)eKTU, ho h nozdxrraBjiH- 
BaiOTCfl c/iegyioiuHe, nosAHiie 3Tanu. Cpean Taxoro pofla noaroTaBjuiBa- 
lomnx npoueccoB oco6yio pojib Hrpascn chhtc3 HexoTopux iio3ahhx 6eji- 
KOB-nOCpeflHHKOB, KOHTpOJIHpyiOlIlHX npOUCCCbl TpaHCKpHnUHH, H XOM- 

noHCHTOB MeM6paH 3HAOiuia3MaTHMecxoro peTHxyjiyMa (TaTa, 1976, 
1989). IlepBue ropMOHsaeMCKMO, peryjiHpya AH(Jx}>epeHUHajibHyio ax- 

THBHOCTb reHOB, Onpefle^aiOT B03MO)KHOCTb MHT030B H 4HT0flHCjxJ)epeH- 
UHpOBKH. IIocneAHHe BxjnonaioTca b c6opxy cneu.MajiH3HpoBaHHUx aH- 
caM0jieM nojiHCOM, h6o6xoahmmx min cHHTeaa cneuH^HMecKHx 6ejixoB b 
AH() xt)epeHUHpoBaHHOH (Tojibxo cexpeTopHOu) science. 

ITo3AHMe 3Tanu. 3th 3Tanu oxBaruBaiOT npoueccu, HaH0OAee 
OTCTaBjieHHue bo BpeMeHH ot MOMeexa bbcachmsi ropMOHa h pa3BHBa- 
lOiQHecH Mepe3 24—48 q h 6ojiee ot Hawajia ero achctbhh. Hawfiojiee 

nO^HO n03AHH6 CO0UTHH npOHBAaiOTCa npH MHOrOKpaTHOM BBCaC'HHH 
ropMOHajibHux cocahhchhh (TaTa, 1976; MaftHyopHHr, 1977). HaH- 

Hue CO0HTM3B O0MMHO CBH33HbI C BUpaXCCHHOH IDpMOHajIbHOH HHflyX- 
U.HCH Mop4>oreHeTHMecxHx npoueccoB b x^eTxax — npoaHt})epaTHBHhix 
H AH4xt)epeimHpOBOmiUX. Fl03flHHe 3(JxJ)eKTbI ropMOHa CBOflHTCS K H3- 
MeHeHHIO CKOpOCTH peayiUtHXaUHH AHK H MHTOTHHecXOrO ROJimmSi KJie- 
TOK-MHUieHeH, yCTOHMHBbIM HSMCHCHMaM flHCjxJiepeHUHajIbHOH 3XTHB- 
hocth reHOB h 0opMHpoBaHHK> (freHorana apejihix KJieTOx. Bee Mopcjx)- 
reHCTHMecKHe npoueccu peajiH3yi0Tca, ecjin noaroTaaaHBaiomHe hx Ha- 
MajibHue h paHHne peaxunn Ha ropMOH aocrnraiOT onpeaejieHHoro ypoB- 
h». 3to npoHexoAHT qame Bcero npH HenpepuBHOM npncyTCTBHH rop¬ 
MOHa b xjieTxe Ha Bcex aranax ero achctbhh. Flo -BHAHMOMy, BaxtHyio 
pOJIb B pa3BHTHH npOIXeCCOB npOAH(})epaUHH H AH(})({)epeHUHpOBKH Hr- 
paior Hapa^y c c3mhmh ropMonaMK hx 6ejiKH-nocpeAHHKH h ropMOH- 
saBHCHMue 6ejixH-opraHH3aTopu, Tpe6yiomHe raxace joyia peajiH3auHH 
CBoero ACHCTBHa zyiHTe.ibHoro npe6uBaHHa ropMOHOB b xjieTxax-MH- 
rneHax. 

CpeflH H3BecTHux npoueccoB, npoTexaiomHx Ha no3«HHx 3Tanax, 
cjieayeT HassaTb HSMeHeHHe ypoBHa cnHTe3a peryjiaTopHoro aaepHoro 
6ejixa «paciuiera3u», cnoco6cTByiomero paouieraHMio abohhoh cnnpajin 
ZIHK h cneuHtJ)HMecKH a kthbh py lomero peruiHxaTHBHyio 8-9S-(Jx>pMy 
ZlHK-noJiHMepa3bi; TKaHecneuHcfjHMecxoe yBe/iHMeHHe axTHBHocTH yno- 


237 



MflHyTOH cf)©pMH AHK-nojiHMepa3bt; noBhiiueHHe skthbhoctm thmhahh- 
KHHE3M; yCKOpeHHe CHHTC3a HHK B impe; HSMCHtHHe CKOpOCTH MeTMJIH- 
poBaHHB ocraTKOB uHT03HHa b flHK, B 3to ace BpeMfl aasepma iotcs 
(Jx)pMHpoBaHHe MeM6pan UHToiuia3MaTHMecKoro peTHKyjiyMa h cfopxa 
oco6mx aHcaM6;ieM hojihcom, xapaxrepHbix w is /u«|xt>epeuHpoBaHHOH 
cexpeTopHOH kjictkh. 

B HexoTophix THnax xjieTox-MumeHeK tojibko b no3AHHe epoxn 
nojiHOCTbio BoccraHaBiiMBaexcH Hcxozwasi, HopMajibHas MyscrsHTejib- 
HOCTb fuieTKH k ropMOHy nocjie b peMeHHOM ee AeceHCMTHsauHM b peuen- 
TOPHOM UHKJie. 


ITEPMHCCHBHhlE (CEHCHEMJIM3HPyiOIUHE, 
IJOTEHlfHPyfOWHE) 300EKTbJ rOPMOHOB 

Ro chx nop paccMOTpeHu caMocTOMxejifcHfcie bjihhhhh fopmohob 
Ha KJieTKH-MHineHH. B paccMOTpeHHhix BapnaHTax xaacuhiH ropMOH caM 
C BOBJieweHHeM BHyTpHXJieTOWHHX noepeaHHKOB HJIH 6e3 HHX, HO 6e3 
noflKjnoMeHHs apyrwx hhcJxipmohob ao303aBHCHMo Bhi3hiBaeT coBOxyn- 
HOCTfe cneiiH^MMecKiix otbctob b peryjiHpyeMhix xjieTxax. BMecre c tcm 
6ojibmyio pojib b 3haokphhhoh peryjiauHM nrpaior npouecchi BsaHMHoro 
bjihshhsi oahhx ropMOHOB Ha apynie b npoueccax HHuiufamiH h peajiH- 
sauHH ashhoh rpynnu ropMOHsaBHCHMux acJxJjexTOB. 0ct3hobhmcs 
Ha Taxoft (|x>pMe B3aHMoaeHCTB hh topmohob, xoTopyio o6o3Ha*iaiOT xax 
nepMHCCHBHbie (o6ycjioB;iHBaiomHe, no3BOJisiomHe), hjih c6hch6mjih3h- 
pyiomwe, noreHipipyiomMe acJxfjexTa (Mhfji, 1951). IlepMHCCHBHhiMH 
HBSMBaiOT TaKHe BJIHflHHH, KOrfla OflHH ropMOHbl (B HeaeHCTByKJmHX 
b KOHueHTpauHsx fljis aaHHoft rpyrinh, npoueccoB) pasperaaicrr hjih pe3- 
xo ycHJiHBaiOT A0303aBHCHMoe aeHCTBHe flpyrax ropMOHOB Ha Te ace npo- 
ijecchi. B sacTHOCTH, xarexojiaMMHbi sepes Au-MexaHH3M o6paTHMo cth- 
MyjinpyiOT FJiHKoreHOJiH3 b neMCHK h ;iHnojiH3 b aannouHTax. OziHaxo 
3<txJ>eXT 3THX ropMOHOB He BOCnpOH3BO«HTCH y aApeHajl3KTOMHpOBaHHbIX 
acHBOTHbix. BBeaeHue ace xopTH30Jia, Boo6me He Bjinmomero Ha (}x>c- 
({x)pHJia3Hyio peaxuHio h b nose noanoporoBofi ana jinnariHsa, BoccraHaB- 
jiHBaeT rjiHKoreHOJiHTHsecKHH h jiHnojiHTHMecxHH DcJxpexThi xaTexcvia- 
MHHOB. B CBOIO OMCpe/Ib XaTCXOJiaMHHbl nOTCHUHpyiOT 3<|x|)eKT rJUOKO- 
KOPTHKOH^OB (HeHr H flp., 1980). MeXaHH3MbI 3THX B3aHMHOnOTeHUHpy- 
ionmx 3(}x))eKTOB paccMOTpeHbi Bbiiue. Yace ynoMHHajiocb Taxace, mto 
3crporeHhi — ceHCH6miH3aTophi peryjisTopHhix acJxJjeKTOB mhofhx rop- 
mohob 6jiaroaapa hx CTHMyjiHpyiomeMy aeiicTBHio Ha ypoBeHb peuen- 
TOpOB 3THX ropMOHOB. IlO TOM XCe npHSHHC THpeOHAHhie ropMOHbl nOTCH- 
UHpyiOT peiyjiHTopHue acJxjjexTM xporeHOB h xarexojiaMHHOB (Bax- 
crep, 1980). 
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Oxa3ajiocb, mto nepMHCCHBHbie b.ihshhs MoryT wrpaTb cymecTBeH- 
Hyio pojib b pea/iH3auHH He To/ibxo peryjiHTopHhix, ho h nporpaMMHpyio- 
UUfX 3(}xJ)eKTOB ropMOHOB. Tax, yCTaHOBJTCHO, MTO Win HeKOTOphlX npo- 
rpaMMHpyiooiHx 34xf>exTOB atmporeHOB Ha (J)yHKUHH neMCHH Heo6xoAHMo 
noTeHiuipyiomee aeHCTBue noanoporoBbix KQHneHxpauHH CTF. Hirre 
pecHo, mto noanoporoBhie kohuch rpaiiHH annporeHOB, Hao6opoT, «3anpe- 
maiOT» o6paTHMoe aencrsHe CTF Ha Te ace npouecchi (CMHpHosa h ap., 
1989-1991). 

OIJOCPEAOBAHHOE AEHCTBHE rOPMOHOB 

HA KJIETKH 

H caMocToaTejibHbie h nepMHCCHBHbie acfMfjexTba fopmohob — npa- 
Mbse BHeiuieTOMHbie 34xJ)exThi jyia KjieTOK-MHiueHen. OflHaxo b chctc- 
Me 3HaoKpHHHOH peryjmipiH BaxcHoe SHaMeune kmcct onocpe/iOBamie 
3<Jx})eKTOB ropMOHOB flpyrHMH MeXCKJieTOMHblMH CHrnajIbHblMH BemeCT- 
BaMH. ZlaHHbiH ropwoH, HenocpeflCTBeHHO aeiicTBya Ha rpynny xjieTox, 
MOXeT BOCnpOH3BOaHTb B HCH flBa 3Cjxt)6KTGB. OflHH 33MHKAIOTCS 

Ha peryjiauHH npoueccoB b chmmx xjieTxax-MHiueHax; apyrae o6yc/iOB- 
JlHBaiOT npOayKUHIO B 3THX KJieTKax MC^KJICTOMHblX MeAHaTOpOB, 
nepeaaiomHx 3(JxJ>exT ropMOHa Ha apyrne xjieTOMHwe nonyjiaitftH. Tax He 
BapHaHTM ropMOHajibHoro KOHTpojia yxe noapo6no paaSwpajiHCb hemh 
npH paccMOTpeHHH cJjyHKUHOHajibHhix cHcreM ninoTajiaMHMecKHe pH- 
3iH3HHr-4>aKTopid — TponHbie ropMOHbi nmo4)H3a — ropMOHbi nepH 
4>epHHecKHx acejiea. B sthx cy6opaHHauHOHHbix atcreMax xaxaoe no- 
cjieayiomee 3 b6ho MexmieroMHo onocpeayer :x|xf}eKT npeauaymero c 
noMombio cooTBercTByiomero THna ropMOHOB. OaHaxo MeacKJieroMHaa 
TpaHcayKUHa CHraana b 3haokphhhoh peryaauHH aanexo bhxoaht 
3 a paMKH npeacTaBjieHHoro KjiaccHqecxoro npHMepa. Tax, MHorwe rop¬ 
MOHbi, aeifCTByiomHe c noBepxHOCTM xjieTox-MHiueHeH, CTHMyanpyioT 
b'3thx xaeTxax chhtcs h cexpeuHK) npocrarjiaHAHHOB, npeaHasHaMCH- 
Hbix b ochobhom Ha axcnopT. 3th ayro- h napaxpHHHue (JjaxTopn, 
Bbixoaa H3 o6pa3yiomHx hx xaerox, c oahom ctopohu, Moryr achctbo- 
BaTb cHOBa Ha Te ace xjictxh c noBepx hocth , Mepe3 co6cTBeHHbie peuen- 
Topbi, ycxjiHBaa Hexoropbie rpynnw hcxoahmx ropMOHanbHbix 3<Jx|)ex- 
tob, c apyroH — aeiiCTBOBarb tcm ace nyTeM, ho Ha coceaHHe nonyaauHH 
xjieTOx, o6ecneMHBaa uppaAnauHio 3(ixt)exTa ropMOHa. Iloao6HO arowy, 
nenTH^Hbie (JjaxTopw pocra napaxpHHHbiM nyTeM Mepe3 hx peuenro- 
pbi onocpeayiOT HexoTopwe :x|xf)eKTbi acrporeHOB h TpHHOflTHpoHHHa. 
yxa3aHHue (JjaxTopw napaxpnHHo aencTByiOT Ha ncxoAHyio h apyrae 
nonyjiauHH xjieTox; cpeau nocjieflHnx MoryT 6mtb xax KJieTKH-MHiueHH, 
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Tax h HeMHmeHH rjik caMoro ropwoHa. B nocneaneM caywae pocroBwe 
cJjaKTOpH — ncuiHhie MexcicjieTowHMe Mcawaropw ropMOHajibHoro 3<txJ>eK- 
Ta, Tax k3k 6e3 hhx fopmoh 6hji 6m Boo6me h eatJxpexTHBeH. HaxoruieHO 
MHOXCeCTBO (J)aKTOB O BaXHOH (J)H3H0-10rHMeCK0H pOJIH H IDHpOKOM paC- 
npOCTpaHCHMH HenpSMMX BJIHHHHH FOpMOHOB, HX fleHCTBHH Ha KJICTKH, 
TK3HH H OpraHM C nOMOmiblO MeJKKJieTOMHMX MejIHETOpOB HO KaexaWHOMy 
npHHipiny (AmMapHH, KaMeHcxaa, 1988). 


3AKJIK) HEHME 

Bo BTopoM paaaejie khhth npeacTaBjieHw h npoaHajiHSHpoiaHH 
coBpeMCHHMe aaHHbie o 6HOCHHTe3e h cexpeuHH iopmohob, nyr«x pe- 
ryjiamgHH h caMoperyaaiuiH 4>yHKij,HH aHAOKpHHHux meaes, impxyjia- 
tophom TpaHcnopTe ropMOHOB, hx nepH(J)epHMecKOM Mera6ojiH3Me h, 
HaxoHei;, H36HpaTejibHOM achctbhh ropMOHOB Ha pearapyiouxHe kjiotkh. 
IloKasaHo, wto xaxaaa uejiocmaa aHfloxpHHHaa cJjyHKUHfl BKjnowaer b 
cc6a b xawecTBe cocraBjiaiomHX 3 bchi»€b Bee nepewHCJieHHhie, TeCHO 
B3aHMOCB93aHHbie npoijeccM b npHcymeH eft cneuwcJjHwecKoft 0opwe 
opraHH3auHH. TaKHM o6pa30M, xaacaaa aH^oxpHHHaa cJjyHKHHa cxjiaflH- 
Baercsi b e/wmyio (J)yHKixnoHajibHyio cHcreMy xawecTBeHHO CBoeo6pa3Hux 
6HoxHMHwecKHx npoijeccoB, Heo6xoflHMbix ;yia ee nojwopeHHoi peara- 
3auHH. n P H 3 tom cHCTeMoo6pa3yiomyK> pojib b opraHH3auHH 3HaoxpHH- 
HOft cJjyHKi^H nrpaeT cexpeTHpyeMMft 3 hj 30 kpmhhoh xejie3oft ropMOH h 
pacnoaHaionpift ero uHropeuenrop mieTOK-MHmeHeft. B 3 tom paaaeae 
noflpo6HO paccMOTpeHM HOBeftmne npeacraBJieHHM o nyrax h Mcuiexy- 
jiapHux MexaHH3Max HHHUHauHH h peajiH3auHH ropMOHajibHbix a^ex- 
tob b mierxax-MHmeHax. 

Taxxe noxasaHo* wto BaaHMoaeftcTBHe pasHbrx 3 hhokphhhmx 
(JjyHKUHH ocymecTBjiaeTca Ha ypoBHe Jiio6oro H3 hx 3BeHbeB. 


Pa3deji III 


TOPMOHAJlbHAfl KOOPflWHAUMfl 
OCHOBHbIX nPOUECCOB 
>KM3HEflEflTEJlbHOCTM 


JD 3tom pameae khhth H3Jio*eHM Bonpocu o pojra fopmohob 
B KOOPAHHai^HH npOIjeCCOB CaMOCTaHOBJieHHfl (pocra H pa3BHTM), 
caMOBoenpoHSBefleHHfl CpaaMHomemia) h caMonoflflepxa- 
hha (a^anTauMH) — Tpex (fcyKnaMeHTajibHbix (^ymcimfl aejioro op- 
raHH3Ma. 


rjIABA 9 


rOPMOHAJIbHblfi KOHTPOJIb 
nPOIfECCOB POCTA 

BaxcHeftmeft cropoHofi omroreHesa opraHH3Ma rajunoTCfl npouec- 
cm ero pocra. Hx cymHOCTb cboahtch k saxoHOMepHOMy ymejime- 
msm paaMepoB xejia h ero mierowHofi Maccbi no npeaejiOB, crporo yc- 
TaHOBjieHHbix reHermecxH aapooio# oco6h xaxmoro mmm. Pocro- 
Bue npoaeccu b kohcmhom Hrore o6ecne«niBaiOT orrrHM&jibHoe ycaae- 
HHe Bcex cJjyHKHuft oprami3Ma, Heo6xoflHMoe mu iKuraoueiraoio cymecr- 
BOBaHHA. 3Ta KcuiHwecTBeHHasi cropoHa oHroreHcaa y MHoroicTieToa- 
hux onpeff&iserca KOopAHHHpoBaHHUM yBejiHaeiraeM pasMepos h *racjia 
(})yHKimOHHpyK>mHX KJieTOK, H3 KOTOpUX CKJiaAUBaiOTCB paajiMHHe op- 
rami h ncaHH uejioro opraHH3Ma. B ochobc yBejnweHHs paaMepoB xaxc- 
flOft KJieTKH H HX HHOia JiCMBT yCKOpeHHblft DO CpaBHCHHIO C HCp3t> 

TynpiMH TxaHSMH CHHTC3 flHK, PHK, Serna h noBumeHHafl nacrora 

MHT030B. 

OflHHM H3 BaxHeftmHx HHTerpajibHbix noxa3aTejiefi hhtchchbhoc- 
th CHHTeaa 6ejnca b opramraMC (aHafxvnraecKHx npoueccos) sajiaeTca 
a30THCTutt 6ajiaHC — cooTHomemie kcuikmcctb norpe&iaeMoro c mrajeft 
h BMBOflHMoro H3 opraHHSMa asoxa 3a eamniuy bpcmchh. flpa bhcokom 
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ypoBHe aHa6cuiH3Ma, HMeiomeM Mecro bo BpeMs pocra, BHSBjuerca no- 

JlOJXHTeabHfalft a30THCTblft 6aWLiHC, T.C. 3a^epBCiCa a30T3. Bo B3POCJIOM 

opraHH3Me, xoma npoueccu CHirresa 6emca paBHbi no cxopocra npouec- 
caw ero pacnaaa toTa6cwiHMecHiee npoueccw), a30THcn*ft 6anaHC craHo- 
BBTCfl HyjieBWM. Bmcct€ c tcm co6ctbchho pocroBue npoueccw He Toxme- 
CTBeHHhi, oweBHAHO,a •ia6a , mMecKif m, xots h BKjnowaiOT hx b ce6a. 

y H03B0H0MHMX JKHBOTHMX BeAymyiO pOJIb B (^OpMIipOBaHHM O6- 

npoc pasMepOB TyjiOBHma HrpaeT pocr cxejiera. Hmchho Bejnpasea 
h 4x>pMa cxejieTa onpenejiaioT npoaojibHwe (juoieftHHe) h oraacra no- 
nepewHwe pasMepn Tejia hchbothoio. B npouecce OHToreKeaa no3BOHOu- 
Hbix pocr KOCTHO-xpsmeBoro annapam koopahhhpob3h c chhxpohhwm 
hah acHHxpoHHMM yBejiHweHHeM paaMepOB h Maccw MancHx TxaHeft. 

Cnoco6Hocrb k pocry h pa3MHOxeHHio ecrb 6HOJiorHMecKH sajosaH- 
Hoe (HMMaHeHTHoe) cboRctbo mieTOK, npHMCM noTemmaabHO ona oueHb 
Bejnnca. Bwecre c TeM HHAHBHAyaAbHaa TemteHUHa xjieTOx x novra 
HeorpaHHweHHOMy pocry h pasMHOMCHHK) b ycnoBnax cymecraOBaHHa 
uejioro MHoroKjieTowHoro opraHHSMa flocraTOMHo xecrxo xoHTpojuipy- 
erca pa^OM MeaumeTowHux B3aHMOfleHCTBHM. B peayjibTare hhtchchb- 
HOCTb h AaHTe^bHocrb pocra TxaHeu, opraHOB h Bcero opraHH3Ma Ha 
xaxaOM 3Tane MopcfxireHeaa OKa3UBaerca cneuncpHuecKH saBHCHMoi ot 
cooTHOmeHHa mhofhx perynaropHUx cpaKTopoB, kojimmcctbchho h xaue- 
crBeHHO BapbHpyiomHxca y pasHMx bhaob. 

FoBopa o peiyjiauHH hhtchch bhocth h bpcmchh npOTexaHHB poc- 
TOBux npoueccoB, cnenyer otmcthtb, vro ohh xoirrpoAHpyioTca phaom 
BH yrpeHHHx h BHemHHx cJjaKTopoB. K BHyTpeHHHM peryjisrropaM, b wacr- 
hocth, orHocaTca ropMOHbi, MecTHbie TxaHecneuH())HwecKHe h Apyrwe 
4>aKTopfai caMoperyjiauHH pocroBbix npoueccoB (Bajuioy, 1965, 1967; 
Beftcc, 1966, 1971; BacnjibeB, Fejib^ans, 1973). 

H3 BHemHHx cJjaKTopoB, oKa3biBaiomHx onpeaejieHHoe bjimshhc 
H a pocr h 6ejiKOBMH o6mch, cjieayeT Ha3naTb ycjioBHa nwraHHa, c})H3Hwe- 
cxyio h HepBHyio HarpyaxH, miHMaTHwecicHe (Jjaicropw, ypoBHH (Jxjhoboh 
paAHOaKTHBHOCTH cpenbl, KOHneHTpanHIO KHCJIOpoaa B B03Ayxe. Bjihbhhc 
BH emHHx 4>axTopoB Ha pocr w aHaSojnmecKMe npoueccw peajiHayerca 
wepe3 HepBHyio h 3HA0icpnHHyio cncreMW. 


POJlb COMA TOTPOFlHOrO POPMOHA 

CpeaH ropMOHOB CTT npHHaAaexcHT oco6oe Mecro b chctcmhoh 
peryjiauHH poctobhx npoueccoB b opraHH3Me no3BOHOMHwx. OflHa H3 
niaBHbix c})yHKHHH aroro rano<t>H3apHoro ropMOHa — CTHMyjwpyiomee 
BjiHHHue Ha jiHHeHHbiif pocr, odipne pa3Mepw Tejia, ero Maccy, pa3MC- 
pw h Maccy OTAejibHbix opraHOB. ripn stom pojib CTr b peryjiauHH 
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pocroBHX h aHa6ojiHuecKHx npoueccoB y 6anbinHHCTBa H3yMeHHwx bh- 
aob noaBOHOMHMx onpeflejunomaa: nmo4>H33 KTOMHS bchbothhx Ha paH- 
hhx aranax hx nocr3M6pHOHajn>Horo OHroreHesa nowra noAHocrbio npn- 
ocraHaBjraBaeT pocr h yBejnmeHHe Maccu xejia m naxe chhx&ct bcjih- 
HHy nooieffHeft; BBCHemre xe rHno4?H33KTOMHpoBaHHMM xhbothhm 
npenapaTOB ropMona A0303aBHCHMO CTOMyAHpyeT h noAHocrbio Boccra- 
HaBJIHBaeT HX HHTeHCHBHOCTb (MbCHC H ap., 1921, 1945). y HHTaKTHHX 
pacrymax xchbothmx CTr xasxe 3Bawre.«5LHO yciumBaer pocr Tejia 
(comm), yBCJiHMHBaeT ero Maccy h BMSMaaer robhiuchhc aaAepaoora 
a3ora (pHC. 68). Orciofla h nponc- 
xoxAeime HasBamift flaHHoro ropMO- 



Puc 68. CTr Ha AHHauaxy 

naccbi Teaa KpHc: 

i — rMno^MsaKTOMMpoBaHHwe, cxcaiwbho luuiym- 
wiuhc I Mr npenapara &racre CTT, 2 - 
Hue. 3 - 


Ha. Eahhctbchhhh H 3 BCCTHbifi bha xcHBOTHHx, y xoToporo CTT cexpera- 
pyerca aACHorHiKxJ)H30M, ho He bahhct Ha pocr h Maccy Tejia, — sro 
Mopocaa CBHHxa (Ho6ha, Xotmkhcc, 1964). Y ocraabHux xe bhaob CTT 
— raaBHUH, xoTfl h Aasetco He eAHHCTBeHHbift, ropMOHajibHbift perynaTop 
pocTOBhix h aHa6oAHHecKHx npoueccoB. 

Topmoh pocra y mcaobckh. h xhbothhx HaMHHaer ceKperopoBaTb- 
ca rancKj)H30M yxc b nepBOH xpera 3M6pHOHajn>Horo pa3BHTHs (KsiuiaH, 
rpyM6ax, 1962; IlpoHHHa h Ap., 1972). y iuioaa MejiOBexa icoimeHTpa- 
Uha CTT b KpoBH pe3Ko HapaeraeT c 12-iS ao 16-fl hcacak h AepxHTca 
Ha onera* BbicoxoM ypoBHe ao 32-ii HeaejiH. B 3to BpeMS coAepxaHne 
ropMOHa b xpoBH iuiOAa npHMepno b 40 pa3 npeBbnnaeT ero ypoBeHb 
b xpoBH B3pocjioro Hejioaeica. OflHaxo nepeA pqasmh KOHueHTpauna CTT 
nocreneHHO CHuxaeTca npHMepHO b 10 pa3. B panHeM nocraaTajibHOM 
nepHOAe OHToreHe3a cxopocrb cexpeitHH ropMOHa rHno<J)H30M npH&raxa- 
erca k BejniHHHaM, 6 ah3khm k 6a3anbHOMy ypoBHio cexpeuHH ropMOHa 
y B3pooioro wejiOBexa (JIapoH, 1966). 

M 3 BCCTHO, MTO pOCTOBBS aKTHBHOCTb ropMOHa y 3M6pHOHa H 
Ha paHHHX sxanax nocT 3 M 6 pHOHajibHoro pa 3 BHraa HeBejimca. B 3 th 
nepHOAu OHToreHe3a, xaparrepmyiomtHecs HaH 6 oabmeft hhtchchb- 
HOCTblO POCTOBHX IipOUeCCOB, nOOICAHHe JIHIIIb Ha 20% 3aBHCflT OT 

(JjyHKUHH rano(J)H 3 a OKocr, 1966). B yxasaHHHe nepnoAM CTT bm- 
nojiHsieT b opraHH3Me, no-BHAHMOMy, He croAbKO pocroBbie, cicojib- 
ko aAairraTHBHbie c^yHKUHH (cm. m. 12). Ero yMacrae b poctobmx npo- 
ueccax nan6ojiee iioaho npoaadaerca no3AHee, b {fjase hx btophm- 
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hofo noflbeMa, npoHCxoflamero Ha (Jxme cra6iuiH3aiufH hhtchchbhoc- 
th pocra. 

npH CTr-npofly unpy lomux onyxcuiMX ranocfflisa y uejiOBexa b 
paHHCM fleTCKOM Boapacxe pa3BHBaercs 3a6ojieBaHHe, HSBecinoe nofl 
MasBaHHCM IW3HTH3M, jyia KOToporo xapaxTcpHo 3HawHTejii>Hoe nponop- 
UHOHajibHoe yBejnraemie pocra h Maccbi Tejia 3 a chct yBejiMMCHHs maccm 
xocreii, Mbinm, BHyTpeHHHx opraHOB. npH3Ha»i rarawntSMa MOiyr 6uTb 
CMOfleJIHpOBaHU B SKCHCpHMCHTe y 3KHBOTHMX AJIHTCJIbHblM BBeflCHMCM 

jOBCHHjibHHM 2 KHBOTHMM npenapaTOB CIT (Hbchc, 1935). KpoMe Toro, 

JIHHHH mraHTCKHX XHBOTHbIX MOryT 6bITb nOJiyHeHbl C nOMOmbK) BBe^e- 
hhs b 3nrory reHa CTr, b pe3yjibTaTe koto poro stot ren axcnpeccHpyeT- 
cfl bo MHorax TKaHsx opraHH3Ma. TaxHM o6pa30M 6buia nojiyueHa Tpawc- 
reraas jihhhh raraHTCKHx MbirneH, flOcniraBiiiHx pasMcpos xpuc tflaji- 
MHTep H flp., 1986 ). B 003JHHCM fleTCKOM HJIH pflHHCM lOHOIHeCKOM B03pa~ 

cre, Koraa sohh pocra mhoihx xocreH yjxe saKpMTM, pasBHBaerca flpyrofi 
thii naTOJiorHH pocra — axpoMerajina. OHa nposBjmercs b nepaBHOMep- 
hom pa3pacraHHH kocthofo cxejieTa (HenponopmiOHajibHOM yBejnraeHHH 
HiiaKitei mcjiiocth, HHflSpoBHMx Ayr, KHCTeft pyx h cron), xpanjeft (HOCa, 
ynrabix paxoBHH) ,* $h6po3hoh tk3hh (b cycraBax), hckotophx Murnu, 
OraHxa). OflHaxo axpoMerajmsi o6ycjiOBJieHa He crojibxo eapymeKHSMH 
cexpeuHH CTT, cxojibxo yBejinweHHeM npoflyxium ero TKaHeBoro no- 
cpeflHHxa coMaTOMeflHHa C <HHcyjiHHonoflo6Horo $axTopa pocra I — cm. 
HHXe). 

B cjiywae HeflocraTOMHOcra CTr b opraHH3Me pe6eHxa paesHBaeT- 
ca o6paTHaa tfiopwa naTOjioniH pocroBbix npopeccoB — rano4>H3apHas 
KapjIHKOBOCTb (jIHJIHIiyTH3M, rHnO(J)H 3 apHHH H3HH3M) . PoCT H M3CC3 
y TaxHX 6ojibHbix MoryT 6biTb nowra BflBoe MeHbme, weM y 3flopoBbix 
juofleft. Xopomo H3yweHbi Taxxe HexoTopue MyTaHTHbie jihhhh Mbimeii, 
xapaxTepH3yioiflHeca HacjieflcrseHHbiM xapjiHxoB mm poctom. Y xapjmKo 
Bbix Mbimeii TaxHx jihhhh (jihhhh Snell dW/dW h Ames df/df) npoflyx- 
Uhh pocroBoro ropMOHa cHnxceHa b 1000 pa3, wto CBsraaHO c nowra 

nOJIHfalM OTCyTCTBHeM B HX rHnO<J)H3e C0M3T0Tp0(J)0B. T paHCIUiaHTaUHfl 
KapjIHKOBbIM OCo6flM nin0({)H30B OT Mbimeii flHKHX JIHHHH HJIH MHOFO- 

xpaTHoe BBefleHHe CTr Bbi3biBaioT HopMajmsapHso poctobmx npoueccoB 
(XaflopH, 1955). 

HHTepecHO, hto flajiexo He Bcerfla HHTeHCHBHOCTb pocra h yBejin- 
neHHfl Maccu Tejia onpeflejimoTca ypoBHeM rano^HsapHOH npoflyxirmi 
ropMOHa H KOHUeHTpaUHH ero B xpOBH. OMeBMflHO, HHTeHCHBHOCTb pocro- 
BblX npopeCCOB B 3HaWHTeJIbHOH Mepe aaBHCHT H OT peaKTHBHOCTH TKaHeft 
x ropMOHy. 

B pacrymcM opraHH3Me no3BOHOWHbix HanOojiee wyBCTBHTejibHa 
x fleHCTBHio coMaTOTporiHHa xpaiflCBaa TxaHb h npeacfle Bcero xpamn, 
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pacnonoxceHHue b 3nH(J)H3apHoft o&iacrH Tpytoaiux xocreft. Mmchho 
xpsmeBue sohm h o6ycnoBjiHBaiOT poor xocreft h Bcero cxejiera b Amray. 
Upm occH^HxaAHH acrnBHUX xpameBbix soh poor xocreft nocreneimo 
npexpamaerca. CTF CTHMyjmpyeT xoflmpworeHes b sonax pocra xocreft, 
ycHJiHBaa npojm<J)epaTHBHHe nponeccu b xpameBOft TxaHH h chhtc3 
b Heft psj& crpyKTypHHx 6ejiKOB (b wacTHOcTH, mojumrem) m Myxonara- 
caxapHAOB (HanpHMep, xoHnpoHTHHcyjib<t>aTa). Ilocjie saxparras axTHB- 

HMX HeHTpOB B XpSHjeBblX 30HaX OHM CTaHOBfiTCfl HeWyBCTBHTeflbHLIMH 
x ropMOHy. 

ITomhmo CTMMyjiHpyioratero bjihshha Ha HHTeHCHBHoerb ysejiK- 
HeHHB pa3MepoB xpsnqeft h xocreft ropMOH pocra BU3UBaeT ysejopieHMe 
pa3MepOB H MflTKHX COeflHHHTtTCbHblX TK3Heft ((J)H6p03HblX CyMOK H CH- 
HOBnajibHux o6ojiouex cycraBOB, cbs3ok, kojxh). Fopmoh ycwmBaer b 
hhx npcyiH^epauMio (J)H6po6flacTOB, cnoco6cTBy» nepexoay xjieTox H3 
nepHQna Gi b nepwofl S (otMres JIHK) MOTonmecxoro mixjia, h o6pa30- 
BaHne <J)H6po6jiacTaMH xojuiareHa (Tonnee, npoxojuiareHa) h xoimpoH- 
THHcyjratwra — xapaxrepHHX KOMnoHeHTOB MexcyrowHoro BemecTBa 
coeaHHHTejibHofi TxaHH. BBeflemie CTF oxasHBaer cmibHoe CTHMyjmpy- 
iom.ee fleftcrBHe Ha chhtc 3 6eaxoB, h b wacTHOCTH xoHTpaxmabHux 
6eMKOB b cxejieTHux h rjiaflKHx Mbimuax, BH3HBaa hx nraeprpo^Jino. 
KpoMe Toro, ropMOH pocra — CTHMyjisrrop CMHreaa 6eflxa m npanHtJje- 
paTHBHMx nponeccoB bo BHyTpeHHHX napcHXHM3T03HMx opraHax — 
b neneHH, nowxax, cejie3eHxe, paae xejie3. 

CTF CTHMyjiHpyer chhtss 6ejixa b Mhimuax, mstkhx cocamhh- 
TejibHbix TxaHflx h napeHXHMaTOSHMx opraHax He Tojibxo y pacrymHx, 
ho h y B3pocabix xcHBOTHbix. OflHaxo earn y pacrymHx jxhbothmx 
CTHMyjiHpyiomHft scfxt>eKT ropMOHa Ha aHafxxjnmecxHe npouecci b nca- 
hsx coneTaercs c cmibHhiM mhtopchhmm 3(Jx})eKTOM, to b Txanax sspoc- 
jjux xcHBOTHbix aHa6ojiHHecxHft 3<]xt)eKT CTF npeo&iaflaeT nafl mhto- 

rCHHHM. 

Eme oahhm HHTepecHHM cbomctbom ropMOHa pocra ABjiaerca ero 
AeftCTBHe Ha THMyC — THMOTpOIIHblft 3Cjx})eKT (CopxHH, 1971). B pac- 
TymeM opraHH3Me, xoraa THMyc eme He Hanaji noasepraTbca B03pacr- 
Hoft hhbojik>hhh, CTF ciioco6eH BMSMBaTb ninepTpo(t>HK> h nmepruia- 
3HK> TK3HH 3T0P0 OpraHa H CTHMyjIHpOBaTb HMMyHOreHe3. 

BjuisHHe ropMOHa Ha HMMyHHbie npoueccn HBJiaerca b SHawrejib- 
Hoft creneHH onocpeflOBaHHHM acfx^exTOM, o6ycnoBjieHHbiM fleftcraH- 
eM CTF Ha THMyc, b xotopom (JwpMHpyioTCfl T-jiHM(lx)MHTbi, a Taxjxe 
ropMOHM THM03HHU h THMonoaTHHH, peryjmpyioBpie flH(}x|>epeHUHpoB- 
xy T-xjieTox h oSpasosaHHe aHTHTeji. Eora jxhbothmx thmsxtomh- 
pOBaTb, CTHMyjIBHHfl aHTHTejI006pa30BaHHH ropMOHOM pocra pe3KO TOp- 
mo3htcs. OflHaxo HexoTopoe ycHjiHBaiomee fleftcrBHe CTr Ha HMMyn- 
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Hue nponeccif y thm3ktomhpob£ihhux pacrymHX h HHTaxTHbix Bspoc- 
jaix xhbothmx ace xe coxpaHaeTca, Tax mm ropuoH, no-BHAHMOMy, 
cnoco6eH ocymecraaaTb peryaaimio pocra AHMgwriiHecKiix xeae3, mm* 
(Jx)no33a b xpacHOM kocthom Mosre w aHTHTeaoo6pa30BaHKi He Tanbxo 
wepe3 THMyc. HMeiomHeca Aamrue noaBo/unor cwrarb, <no CTF cnoco- 
6eH BAHBTb H Ha HHbie reMOH03THYeCKHe 4>yHlCHHH KOCTHOro lC03ra — 
o6pa30BaHHe flpyrax thhob mie-rox jieftKomrrapHoro pnaa, a Taxxe spirr- 
pomrroB. He HcmnoHeHO, mto peryjianHa 3pHTpono33a CTF ocymecrBaa- 
erca nocpeacrBOM craMyjiaipiH ceicpenffH oco6oro ropMOHa apar- 
ponodTHHa. 

Bhah npennpHHBTU MHoronHCAemnie nomiTKH ncwioim k pac- 
KpuTHio Manexy/ispHUx MexaHH3MOB peryAHpyiomero AeftcraM CTF 
Ha aHafkxmuccKHC h pocroBue npoueccu b paajopiHHx Txarax. Ha- 
H6cuiee noApo6Ho, xot* h Aajiexo He noAHo, Hexoropue mcxbmmsmm 
AeflcrBHA ropMOHa HayneHH b CKeaerHux Miramax, neneim h xpsiqeBoil 
TKaHH. 

HoxasaHO, hto nocae OAHoxpaTHoro BHyipHseimoro BBCAeiuui 
CTF (100-500 mkt) b cKejiemHux muiui^ox mqaqahx nmo(J)H33KTOMH- 
poBaHHux xhbothux aoboabho 6bicrpo HanHHaerca ycwLaeHHe Oeaxo- 
Boro CKHTeaa. Yxe nepea 30 mniyT OTMeHaerca noBumeHne BunoHe- 
hhs MeneHux a mmmox mcaot b Mumewue 6eaxH h, b MacTHocra, » 6ea- 
kh axT0MH03HH0B0ro xoMiuiexca. CxopocTb OeaxoBoro CHHreaa aocth- 
raer MaxcimyMa npH6aH3HTeabHo nepea 2-3 h nocae HHbexHHH rop- 
Mona, npoAoaxcaeT ocraBaTbca noBumeHHofi b Teneirae mhoihx nacos 
h B03Bpamaerca x wcxoAHOMy ypoBHio Toabxo nepea 24 h. AHaaoraw- 
Haa AHHaMHxa AeficreHa CTF MOxeT BnaBaaTbca m. b orarrax in vitro, 
OAHaxo BupaxceHHoerb s^cktob ropMOHa b stom Bapaairre axcne- 
pHMCHTOB (nnaer 3HawHTeakH0 MeHbmeft, neu npn bbcachkh ero » op- 
ihhhsm, u ohh npoaBAaiOTca non bahhhhcm CBepx<J)H3HQAoraMec- 
khx KOHneHTpamiA ropMOHa (0,1-0,2 MOAb/a). CTHMyanpyionpift s4>- 
$exT CTF Ha OeaicoBbift crntres b MbimenHoft ncaHH, bhahmo, o6yc- 
JIOBJieH HeCKOJIbKHMH MexaHH3MaMH. K HawaAbHblM MexaHH3MaM OT- 
HocHTca cTHMyjmpyioinee aeHCTBHe Ha Tpancnopr 3 mhhok hcaot h rmo- 
K03H nepe3 rui33MaTB>iec.KHe MeM6paHu MMmewux kactok, ocymecra- 
aaeMbiif c noMombio cneimajibHbix xpaHcnoprHMX 6 cakob naa3Ma- 
THH6CKHX Mew6paH, KOHIjeHTpaUHa H CBOflCTBa KOTOpbIX OrpaHHHHBa- 
K5T nepexoA semecnn BHyrpb KjieTKH. BnepBbie o&iernaiomee Aeftcrane 
ropMOHOB Ha npOHHKHOBeHHe 3MHHOKHCJIOT H FAXHE03U B MHIHeHHyiO 

TxaHb 6uao BHssjieHO aaa HHcyjiHHa (JleBHH, 1949, 1955; Pampi h ap>> 
1958). IIo3TOMy aHaaorHHHbifl CTT-Ha ycxopeHHe TpaHcnopT- 

hux npoueccoB Ha3biBaioT HHcyaHHonoAo6HMM. Oh BbiaBAserca yxce 
nepe3 30 mhh nocae Hanajia aeftcTBHa ropMOHa, ocraerca Ha noBbnneH- 
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hom ypoBHe 2-3 h h sareM 6wcrpo CHHxcaercfl ao 6a3aAbHbix bcah- 
MHH. riOCJie 3X010 TpaHCTIOpTHbie MeXSHHSMM HaAOJIFO CTaHOBflTCfl pe- 
4?paKTepMMMH no oTHomemno k AeftcrBHio CTF BCACACTBHe hh3kthba~ 
dp penenropoB poctobmx (fraxTopoB. Omcbhahq, yBejmvcHHe nocryiine- 
MWM aMHHOKHCAOT B MMUIOMHHe KACTKH Ha HaiaAbHblX dTaiiax AeftCTBHfl 
ropMOHa o6ecnewHBaer npouteccn CHHreaa 6enica ctpohtsjiijhmm Marepa- 
ajiOM. 

OAHOBpeMeHHo co CTHMyjiauHeft TpaHcnoprabix npopeccoB CTr 
yCHAHBaer nponeccn TpaHCAflmm b pnOocoMax. Onrraercfl, hto ara 
cropona AeftCTBHfl ropMOHa, no xpaftHeft Mepe Ha HaaajibHHx h pan- 
hhx axanax. He CBA3aHa c yBCAmemieM cHHresa PHK. BMecre c itM 
Ha 6onee hosahhx aranax AeftCTBHfl oAHoxpaTHo BBeneRHoro CTr (ae- 
pe3 10-18 h) b Miramax yaumBaercs h chhtcs pa3JiHVHbix bhaob 
PHK, npiiweM b HanOoAbmeft creneHH pnOocoMajibHoft. IIo-BHAHMOMy, 
yBejnraeHHe racAa ph6ocom Ha arax aranax ram bhocht CBoft bkaha 
b ycHJieHHe o6mero cHaresa 6ejixa. FIpw noBropHux HRbexHHflx CTr 

MQAOAUM ranOC|SH33KTOMHpOBaHHHM JKHBOTHbiM HapflAy C yCHJieimCM 

CHHTesa 6ejnca h pasenx bhaob PHK y hhx ycHAHBaercfl h chhtcs JJ.HK, 
OTpaxaioiHHfi, BepoflTHO, yBejmweHHe MHCJia xaep b nonepeuHoncuioca- 
tux mmmcmhmx KjieTxax (Kocrafto, 1976; TaTa, 1980). 

B neuetiu CTT b onwrax in vivo h in vitro (b MeHbmeft creneHH) 
cnoco6eH ycwmBaTb ckhtcs 6cjxxa yxce nepe3 30 mhh nocjie BHyrpHBeH- 
KOfi HHbeKHHH HAH BBCAeHHfl B HHKy6aHHOHHyK> CpCAy. SsTCM, HOCAC 
HexoTOporo cnaAa, 6eAKOBbift chhtcs nepea 7-8 h HawtHaer eme 6onee 
B03pacraTb, AocraraeT MaxcnMyMa nepe3 10-15 h h noAAepxcHBaercfl 
Ha BtICOKOM ypoBHe B TeMCHHC MHOIHX WaCOB. BblCOKHH ypOBCHb CHHTe- 
3a 6eAxa b neweHOMHux xAeTxax MOxceT coxpaHsm»Cfl AAHTCAbHoe Bpe- 
ma npn noBTopHbtx HHbexHHflx ropMOHa (KopHep, 1965; Ykhacaa, Ta¬ 
Ta, 1966). 

Tax xax TpaHcnopT aMHHOKHCAOT b kactkh neueHH He ahmhthpo- 
BaH (HAH M3AO AHMHTHpOBaH) OieUHaAbHblMH M6M6paHHMMH (JjaiCTOpa- 
MH H npOHCXOAHT FAaSMHM 05p330M no rjWHCHTy KOHUeHTpaHHH, TO 
a4xt>eKT pocroBoro ropMOHa Ha chhtc 3 6eAxa b arax KAeTxax homth 
H e CBsraaH c aMHHOKHCAOTHMM TpaHcnoproM. Ha bosmomhmx Mexamss- 
mob CTHMyAHpyiomero AeftCTBHfl ropMOHa Ha 6enxoBbift CHirres b neuemi 
H386CTHM 4>oc4>opHAHF>oBaHHe 6eAKOB ph6ocom h xpoMaTHHa; paHHee, 
ycroftHHBoe ycHAeHHe cwnresa pPHK; yBejiHweHHe «raoia ph6ocom h 
npoAn4>epamifl MeM6paH 3HAoruia3MaTHwecicoro peTHxyAyMa. Bhahmo, 
npHHHHnHaAbHO BaXCHOft CTOpOHOft AeftCTBHfl CTr Ha neMeHb ABAfleTCfi 
cnenH())HMecKafl craMyAsuHs npoAyxHHH neneHOWHUMH KAencaMH oco- 

6ux ropMOHaAbHbIX COCAHHeHHft — COMaTOMeAHHOB H, B03M0JKH0, Apy- 
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rax 4>axTopoB, onocpeAyioiAHx MHorae o^cictm CTF h, b aacTHOCTH, 
ero atJxJjexTH aa poor xocrao-xpameBoro annapaTa. 

Beaymyio pom b npopeccax pocra b opraHH3Me hcwhotohjc 
Hrpaicrr ranepTpcx})H9 h nmepiuia3Hs xpmqemu m/camt, 3aBHcma*e 
ot CTF. rioKasano, aro yxe OAHOxpaTHoe BBeneHae npenapaTOB rop- 
MOHa rano4>H33KTOMIIpOBaHHHM paCTynpiM JKHBOTHHM 3H3WIO0b~ 
ho ycHJtHBaer b xpamesux miencax chht63 PHK h 6ejixa (CajncoH, 
Jim Bajib, 1970). Ilocjie oqHOxpaTHoft hhi^kuhh CTF npoHcxoairr bu- 
paxceHHax cthmvashhh npouecca BunoweHHS Mmmom cym^ara 
“so^) b MyKonojiHcaxapHflEM (rjuOKOSoaMHHonnHxaHH) xpama « 
npexAe Bcero b xohapohthh, a Taxxe npeBpamemae npcuiHHa b thiihh- 
ayio jja* Kojuiarena aMHHOKHCJioTy oxchiipojihh. ITpa MHoroxpaTHOM 
BBeaeHHH ropMOHa nponcxoAirr ycwiemie crarroa AHK h npara<J>e- 
pamu xpamesMX kjictomhmx aaeMeirroB (flayanaft h ap., 1966, 1972). 
Bwecre c tcm Bee 3th 3^#ckth Ha xoHAPHOreHe3 BuxBjunorcs b onn- 
Tax in vivo. 

CTF — ropMOH nrapoxoro cneicrpa fleftcraHa, ero <J)H3HOuiorn- 
aecxas poab He orpaHHMHBaeTca bjihshhcm Ha pocroBue h ana6ctranie- 
CKHe nponeccu. Fopmoh npHHHMaer Taxxe axTHBHoe yaacrae b pery- 
jiamra yrjieBQQHoro h xnpoBoro o6MeHOB. Cexpemis CTF nepeflHeft 
nojieft rano4>H3a HaxoflHTca non aboAhum xoirrpojieM ranoranaMy- 
ca: OHa youmBaerca CP<D h topmo3htcs CH<D. CexpeuHa xe o6ohx 
ranoTanaMHaecKHx P<D, a cneAOBaTejibHO, h CTF, MOAyAHpyerca paaoM 
BHemHHx h BHyrpeHHHx bjihshhA. Tax, y 6ojn>mHHCtBa H3yaeHHHX 
bhaob cexpeuHa CPO h CTF ycmiHBaeTca, a CHO topmo3htcx non 
AeftcTBHex Bceao3MoxHHX #aKiropoB BHenraeft cpeflM — nepBHott a 
MumeaHoft Harpy30 k, xpaBMH, oxjkixachhs, neperpeBa h t.a. IIo-bh- 
AHMOMy, ara peaxima Hrpaer BaxHyio pooib » 4»PMH.poBaraiH npopec- 
cob aflanraipaM x paaAHHHHM BoaaeftcTBHSM (Cerae, 1952; lllejix, 
1970). Jlmnb y xpucu paajiwaHMe paanpaxHTejiu He ycwnraaiOT cex- 
peuHio CTr. 

Jinx cexpeuHH CTF, xax h apyrwx fopmohob, npwcym bojiho- 
o6pa3HMi xapaxTep (narrepH) cexpeitHH, 3aBHCHMUH b ashhom cjiy- 
aae ot pHTMHaecxoft aesrrejibHOCTH ranoTanaMO-rano^HsapHoft chc- 
tcmh. 3tot narrepH AH^epeHUHpoBaH no nooiy (cm. HHxe). Bepo- 
htho, npa aAanTHBHbix peaxijHsx oh CMemaerca b cropony xeHcxoro 
rana. 

Hs BHyrpeHHHx $axTopoB Ha cexpeunio ropMOHa oxasMBaioT cth- 
Myjrapyiomee bjihshhc VBe/muemie KOHneHTpaumi aMHHOxncjiOT b xpo- 
bh, noBbimeHHe ypoBHa njiasMCHHoro HHcyjiHHa, F, B, T 3 , T 4 h ranorjiH- 
xeMHfl. 3 th (J)aKTopw yaacTByiOT b peryjiaijHH h ca Moperyjia ijhh 6ejixo- 
Boro, yraeBOAHoro h XHpoBoro o6mchob. 
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Puc. 69. MyAi»THropMOHa/Q>Hufi Komponb poctobhx h aHa 6 ojmecKHx npouec- 
cob y no 3 BOHO«raux: 

CIUKUIHMMM CTpCJnMM ofioamiKHU CTHMynHpyiOlUMC 3 «J> 4 >eK ™> npepUBHCTUMM — TOpMOaWUMC, 
MITpw any i TW pHMMH — nepMHCCMBHUe 


ZleftcTBHe CTr Ha pocroBbie h aHa6ojnraecKHe npoueccw xecHo 
CBS3aH0 c peryjmpyiomHMH bjhuihhsmh pana apyrwx ropMOHOB h racro- 
rOpMOHOB (pHC. 69). 

POJIb «COMATOMEfl t HHOB» 

Bojn>mHHCTBO (|>H3Hcmora*iecKMX 3(JxJ)eKT0B CTr HaHjiyHmHM 06 
pa30M nposBjiaerca npu bbcachiih ropMOHa b opraHH3M. B ohm rax ace 
in vitro CIT jih6o Boo6me He 0Ka3UBaeT aeftcTBHfl, jih6o ofoapyacHBa- 

CT aKTHBHOCTb JIHIHb B CBepX(J)H3HOJIOrH*ieCKHX KOHDieHTpanHflX. TaK, 
earn b cpeay, B Koropoft inncy6HpyK>TCfl xpameBue (JjparMeHTH, bbcc- 
th ropMOH pocra b <J>H3HOJiorHwecKHx KOHueHTpaunx, oh He cnoco6eH 
ycHjniBaTb hx poor h cyjiwJmpoBaHHe. Ecjih ace b HHxy6aimoHHyio cpeny 

BBeCTH CMBOpOTKy KpOBH OT MHT3KTHMX, HO He rHnO(})H33KTOMHpO- 
B3HHMX XHBOTHMX, BMgCTO HJIH BMCCTe C CTT, OHa CTHMyjIHpyeT pOCT 
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h cyjii>4>HpoBaHHe HHxyOHpyeMoft xpaiueBoi ncaHH. M3 npHBeneHHHX 
Aainuix 6 uji o caejiaHo 3axAio«ieHHe, hto b xposn coaepacaTca oco6ue 
cJjaKTopu, o6ycjiOBaHBaiomHe stfx&exTi* CTF maya^aft h ap*» 1959; 

AjIbMKBHCT, 1960). BnOCJieflCTBHH 6bUI0 yCTaHOBJieHO, MTO CHBOpOTOW- 
Hue (fcaxTophi cnocoOm* ©SyaioBjiHBaxb a<JxJ)eKTH CTr ■ Ha APynie 
saBHCHMue or Hero npoueccu — CHHrea PHK, 6eaxa h flHK, ero 
HHcyaHHononoOHufl h jiHnojnmniecKHft a4xJ>eKTbi — b 4»i6po(viacrax, 

MHOUHTaX, JIHM(Jx)LlHTaX H JIHnOUHTaX. IlOCKOJIbKy BbIBBJieHHUe CMBOpO- 
TowHhie cJjaxTophi o6ycjioBAHBaioT h, bo3mo«ho, onocpeayiOT s^^kth 
CTr, ohm 6bum HaaeaHH «coMaTOMe»HHaMH» CZlayaaaft h aP*» 1972; 
Yrae, 1973). 

Ilocjie AJiHTejibHbix noHCKOB 6buio ycraHOBjieHo, vro rjiasnuM h 

HCTHHHUM COM3TOM6flHHOM HBAXeTCH COMaTOMeflHH C 

(HP<D-I). 3tot 6ejiox (cm. hi. 3), cexpeTHpyeMbrft neweHbio b xpoBb 
h pkaom flpyrax opraHOB napaxpHHHo, b 3HawirrejibHoft Mepe o6ycjioB- 
jiHsaer pocroBbie, a Taxxce b hckotopoH creneHH HHcyAHHonoAoOHMe 
BJIHBHHH CTF B nOCT3M6pHOHajIbHOM OHTOI^HeSC. YpOBCHb HP<D B KpO- 
bh h paaHMX TKaHfix A0303aBHCHM0 noBumaercs noA AcftcnuieM CTF. 
BMecre c tcm combtqmcahh C no MexaHH3My orprajareAbHoi o6parHoft 
cbx3h A0303aBHCHM0 TopM03HT npoAyiomio ropMOHa pocra Ha nraorajia- 
MO-rHno<t)H3HOM ypoBHe. BMAeJieHHbie panee H3 cmbopotkh Apynie thtih 
coMaTOMeAHHOB (A h B) oxaaajiHCb ancnepHMeHTajibHbiMH apre<l>aK- 
tomb (XioM6ejib t 1984; BaH Bhk, 1984). BMecre c xeM poACTBeHHuft 
coMaTOMeAHHy (MPO-I) (JxixTop MPO-II, o&iaAaioiAHft TeMH xe bh- 
AaMH co6cTBeHHoft 6HOjiorHwecKoii bktiibhocth c npeo6aaAaHHeM hh- 
cyAHHonoAo6Horo ■ jiHnojurrimecKoro 3(JxJ)eKTOB, AeftcraHTejibHO cex- 
peTHpyercs pasjiHMHMMH tkbhsmh, ho rnaBHUM oSpasoM b 3M6pHoreHe- 
3e, h o6ycaoBAHBaeT peiynxTopHbie sgxJjexTbi XCM. HP<D-I, xax yxe 
roBopmiocb, nepMHCCHpyiomHft a(JxJ>eKTij CTr, o&iaAacr b 6ojibmeft 
creneHH co6crBeHHoft poctoboh, neM HHcyjiHHonoiAo6Hoft h amooahth- 
wecxoft axTHBHOCTbio. HPG>-I, omcbhaho. He TOAbxo 6ynBajibHO onocpe- 
Aycr nepn(J)epHHecKHe atf^erm CTr, ho npexAe Bcero pe3xo hx botch- 
AHpyeT. 

Cwraercs, mto AeftcrBHe CTr Tax hjih HHane onocpeAyerca He 
TO/IbKO H<DP-I, HO H OTMaCTH T3KHMH ITOCTOropMOHaMH, K3K cfjaXTOpH 
pocra HepBOB, anHAepMHca, tpom6ouhtob, a Taxxe THM03HHaMH, IlF 
h ap. Ilo-BHAHMOMy, Bee $axTopbi, ynacTByionuie b peajiH3auHH atjxjjex- 
TOB CTr, MOryT 6bITb yCAOBHO Ha3BaHbI «COMaTOMeAHHaMH». npH 3T0M 
pOCTOBbie 3(JxJ)€KTM MHOFHX «COMaTOMeAHHOB» (JjyHKUHOHajIbHO B33H- 

MOCBX3aHbi (BaH Bhk, 1984). Bea «coMaTOMeAHHOB» b <JjH3HOjiorHMec- 

KHX yCAOBHHX 60 JIbmHHCTB 0 peryjIOTOpHblX BJIHXHHft CTF npaKTHMe- 

ckh He peajiH3yeTca. He hckjhomcho, OAHaxo, mto Hexcrropbie atJxJjexTH 
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ropMOHB pocra onocpenyiOTca He toabko yicaaaHHMMH «coMaTOMeflH- 
hbmh*, ho h ormemuieMUMH b pearnpyionpix tkbhsx axTHBHHMH 
4>parMeHTaMH cauoro CTF (Chhtx h flp., 1974; riamcoB, ByjiaTOB, 
1985). Tame ormeiuiaeMue ^pameaxH* o&iagaioiipie AHCKperooft poc- 
TOBOft, XHpoMo6eAH3yiomeft, HHcyAHHonoflo6Hoft h Apynnai bha^mh 
aKTHBHOCTH ItfJIOft MOJICKyAH TOpMOHa TAKBCe MOiyT CHHTaTbCfl 
CBoeo6pa3HUMH «coMaTOMenHHaMH». BMecre c tcm cjienyer ncmnepK- 
Hyn., vm peajiH3auHa peryjiaTopHHx bahshhA CTF a pa3Hux namu- 
MHmeHox Tpe6yer HcxcflHoro B3aHMomeHCTBHs caMoro ropMOHa c ero 
penenropaiai. 

BJIH2HHE flpyrnx rOPMOHOB 

OyHKIJHOHHpOBaHHe CTF-CHCTCMM ropMOHOB B 3HaHHTeabHOft 
crreneHH conpraeHo c aKTHBHocrao mhoihx 3 haokphhhhx aceae3, coana- 
jonpix Ha pa3Hux yposiisx oirraMajibHyio cirryauHio flan npooBjieHH* 
4>H3HQAOHnieCKOrO fleftCTBHH JpHHOft CHCTCMM ropMOHOB (HmCHTHH, 

1976; OenoroB hap., 1979). 

HncyAHH. Bamoe mccto b peryjiauHH nponeccoB pocra ■ upeme 
Bcero cHHTesa 6eaxa b paararnibix opranax npHHaAflexirr HHcyjiHHy. 
3 tot ropMOH ocrpoBKOBoro annapaTa nojpKejiyAOHHoft xene3u o6^iaflaer 
QiHpoKHM cneKTpoM fleftcTBM Ha MeTa6cuiH3M h auwerca, b HacTHOcra, 
CTHMyjurropoM 6ejncoBoro ciiHresa Ha pa3HUx ypoBHux b Miramax, ne^e- 
HH, nOMKaX, MSTXHX COCAHHHTeJIbHUX TKaHflX. KpOMO TOTO, OH M03KCT 
npH AAHTejIbHOM fleiiCTBHH CTHMyjmpOBaTb CHHTC3 £HK H MHT03N B 
KJieTxax coenHHHTejibHoft ncaHH, ycxopsii BxojimeHHe hx b S<$>a3y KJie- 
TOHHoro mroia (KopHep, 1965; OegoroB m ap., 1976). Bee 3 th 
ropMOH cnoco6eu iMSHiaTb y hht3ictkhx h rHno^n33KTOMHpoBaraMX 
xhbothhx, a Taxxe b onMrax in vitro. MexamraMH h nyro aeficraHa 
HHcyjiHHa Ha pearapyionrae kjictkh b o6meM cxqahh c atfxJierraMH 
paajiHWHHx coMaroMeAHHOB hah 6cun>mHx xoHueHTpanHft CTF. HHcyjmH 
Ha nepBbix aranax peryjiHpyeT no xpaftHeft Mepe me cteahh 6ejncoBoro 
CHHTeaa: ycxopaeT TpaHcnopr dMHHomcjior wepe3 MeM6panM (b Mum- 
nax) h CTHMyjmpyer nponeccu TpaHcnaipm b pH6ocoMax, a Tarxe 
crarrea pPHK h paaa mPHK b nope (b MHnmax* neweHH, nomeax, 

COeflHHHTejIBHOft TKaHH). Ilo-BHAHMOMy, COMaTOMOAHHU H MHCyjHIH CHO- 
C 06 hU B3aHMQAeflCTBOBaTb B HdCOTOpbiX KJieTxax C QAHHMH H T6MH 3KC 

peneiiTopaMH. Hhcvahh (h CTD ycwmBaer pocroBue 3 cMmscth IIFFjja 
Ha <Jra6po<xnacTH (PyipanA, He Aycwa, 1979). 

Bo3mobcho, HHcyjiHH cnoco6eH oxa3biBaTb onpeaejieHHoe CTHMyjra- 
pyiomee neficTaae h Ha jiHHefiHhifi poor opramraMa. Tax, naimvibHoe 

BBeAeHHe 6ajIbIHHX ZJ03 ropMOHa MOJKfflHM nmO<i>H33KTOMHpesaMMMM 
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JKHBOTHbIM BM3MB36T y HHX HCKOTOpyiO HHTeHCH(J)HK3UHIO pOCTa 3IIH 

(J)H 3 apHux xpsiueft. OgHaico mm acfx^exT HHcyjunia 3iiaMHre»Ho oia- 
6ee, Mew CTr — coMaTOMcn hhob . Bwecre c tcm crHMyjrapyio- 

mee bjihahhc CTr h ero nocpeaHHKOB Ha jiHHe&Hwft poor h npn6aBxy 
b Macce Teaa mojioawx jkhbothhx momct saM&mi© CHHxaTbCs npn Ha- 
pymenHH neiiTODbHocra HHcyjispHoro annapaTa (Jleirrec h gp., 1960; 
Acero m up., 1967). IlpegnojiaraeTCs, vro hhcvjihh hc Tonbxo can 
ycmiHBaeT aHa6ojnmecKHe npoueccw, ho h cnoco6cTByer peagH3auHH 
3#^cktob CTT h «coMaTOMeflHHOB* Ha pa3jraaHwe nepH^epiraecxHe 
TxaHH. KpoMe toto, HHcyjiHH, xax yxe OTMeaajiocb, moxcct ycmraBaTb 
npogyxumo CTr rarao^HaoM, CTHMyjmpya cexpeumo coMamuBfiepraa 
h ocjiaSjiaa cexpeuMio coMarocraTHHa rnnoTajiaMycoM. CTr xe, b cboio 
owepegb, MoxeT ycmraBaTb cexpeimio HHcyjmHa. Broxe Mpemm coMaxo- 
craniH nmorajiaMyca h ocrpoBxoBoro annapaTa — cwibHHft hhth6htop 
cexpeuHH CTr h HHcyjmHa. TaxHM o6pa30M, b naaHe perynauim 6eji- 
xoBoro o6Mena h poctobwx npoueccoB CTr — «coMaTOMe®mM» h racy- 
jihh — CHHepracTM, nepH(t>epHwecKHe 3(Jxt>eKTH h MexaHH3Mw kohtpojm 
cexpeuHH KOTOpwX B3aHMOCBH3aHU (cm. PHC. 69). 

KopTHXOCTepOHAbl* SHaMHTCJIbHOe BJIHBHHe Ha npoueccw pocra 
h CHHTeaa 6egxa Moryr oxasHBaTb MunepanoKopmuKoudbL lIoxasaHO, 
vro y aApeHajiaxTOMHpoBaHHHx jkhbothhx pocroBoft h aHa6ojimecKHi< 
3 <Jxt>eKTbi CTr pe3xo cHmxeHw (Cejibe, 1950, 1967). BBegemie aape- 
HaaaxTOMHpoBaHHUM xpwcaM m h HepajioxopTMxoHg<.' (ajibgocrepoHa 
hah AesoKCHKOpTHKocrepoH-aneraTa) h 1 %-hofo pacraopa NaCl cobmc- 
ctho c CTr nojiHocTbio BoccraHaBjiHBaeT pocroBbie h aHaOojiHnecxHe 
3 <Jxt>eKThi nocjiegHero. KpoMe toix>, 6ojibnme, CBepxcjMSHQjionwecicHe 
gQ3M MtlHepa^OKOpTHKOHAOB npH MHOFOXpaTHOM BBCgeilMH B COWCTaHHH 
c BucoxocojieBoft flHeroft ctioco6hh caMH no ce6e ycmraBaTb aHaCkyrawe- 
cxne npoueccw. Bosmojkho, mtq aHa6ajrawecKoe aetcTBHe sthx ix>pmohob 
o6ycjioBjieHo crHMyjiamieft gesTe^bHOCTH Na + -, K + -3aBHCHMoft AT<Da3H 
b xjierxax h noBumeHHeM BHyipmuieTOMHoft xoHueirrpanHH K + , ko- 
TopuH ycmiHBaeT chhtcs 6egxa b pn6ocoMax. Bhahmo, ajibAOcrepoH 
fleicrayer Ha pocroBbie h aHa6ojmwecKHe npoueccw rjiaBHUM oOpaaoM 
nepMHCCHBHo no OTHomeHHio x CTr — coMaTOMegHHaM h HHcyjmHy, T.e. 
o6yCJIOBJIHBas B03M0JKH0CTb npoSBJieHHfi 3^4>CKTOB 3THX TOpMOHOB Ha 
peryjiHpyeMbie mienra (cm. puc. 69). 

rjUOKOKOpmUKOUdbl B OTHOmeHHH pOCTOBMX H aHaOojnraecxHx 
npoueccoB b uejioM opraHH3Me sbashotcs aHTaroHHCTaMH CTr. OgHO- 
BpeMemioe BBegemie (xuibnmx g03 kiiokokopthkohaob c CTr mojkct 
nOUTH nOJIHOCTblO 3aT0pM03HTb pOCTOBOM 3^4>CKT nOCJiegHCiV (CCAbC, 

1950, 1967). KpoMe tofo, BBegeHHe 3-5 Mr rjnoxoxopTHxoHgOB h caMo 
no ce6e topmosht pocroBwe npoueccw h chhtc3 6ejixa b page Txareft. 
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IloKasaKO, wto F h ero anauiom b onurax in vivo h in vitro MOiyr 
b ©npeaeyieHHHx aosax 3HawirrejibHo hhth6h poBaTb CHirrea 6ejixa h pocr 
KJieTOK B JIHM$OHAHOft TK3HH, xpfimax, XOCTHX, MBUCHX COeHHHHTeJIb- 

hmx TxaHflx, anHTejiHajibHbix xjiencax h MMmnax (Cejibe, 1936; flayap- 
th, YaftT, 1945). 

Heo6xoAHMo noAwepKHyrb, wto b ochobo xaTafxyiHwecxoro Aeficr- 
Biifl nnoKOKOpTHKOKAOB jiejxfrr npejxae seer© TopMOJxeHHe cinrreaa 6eji- 
xa, a He cTHMyjiamui ero pacnaaa. KaTa6ojiHwecxHft t UHTocTaTHwecxHft, 
a Taxxe uHTOjiHTHwecxHft acfj^sexTH taiokokopthkohaob peajiH3yiOTCfl 
Ha ypoBHe TpaHcxpnnuHH (MyHK h AP-, 1976; ToMncoH b ap., 1989). 
IIpH 3tom r-P Moryr npuMO topmo3hti» cooTBeTCTByiomHe reHbi-MHme- 
HH, HO MOiyr H CTHMyJIHpOBaTb CHHTC3 mPHK 6eAKOB-HHrH6HTOpOB y 
daoKHpyioimix Taxxe Ha pa3Hux ypoBHsix oxHCJiirrejibHue npoueccu, 
o6pa30BaHne aHepnm h cmmtqs 6cjix a. 

rniOKOKopTHKOHAu b HeweHH b OTJiHwne ot apyrwx opraHOB B 
mnpoKOM AnanasoHe xoHueHTpauwft nusHBaiOT aHaOojmwecxHft atJxJjexT 
(Kjiapx, 1953; lOaaeB h aP-» 1957). HuayuHpyji enures cyMMapHoro 
6&m a h, b wacTHOCTH, mhoihx (J>epMeHTOB aMHHOKHCjiOTHoro h yrjieBOfl- 
Horo o6MeHa f F hah ero aHajiora yBejiHWHBaioT pa3Mepbi, a raxme Maccy 
neWeHH. DhOKOKOPTHKOHAH BH3MB3IOT HHAyXUHIO CHHTCSa CTpyKTypHHX 
h 4}yHKu,HOHaAbHbix 6cjikob b neweHOWHbix KjieTxax, npexae Bcero cth- 
MyaHpys 6hochhtc3 mPHK h pPHK b hx sapax. 

no MHeHHio HexoTopbix aBTopoB (Tomkhhc H AP-, 1965. 1968) t 
aHa6oAHwecKHft a$4>eKT faiokokopthkohaob b neweHH h hx xaTa6ojiHwe- 
cxnft atjxfrexr b ahm^ohahoA h apynix TxaHflx BsaHMOCBssaHM. npeano- 
Aaraerca, wto F, ycHAHBau b neweHH npoueccu TpaHcaMHHHpOBaHHx, 
CTHMyjmpyeT o6pa30BaHHe b Heft rciyraMaTa, xoropuft cexpenipyeTca 
B KpOBb, T0PM03HT B AHM(J)OHAHOft H APVIHX TKAHSX CHHTC3 6cjlK3 H 
ycHjiHBaeT npsMoe aeftCTBHe b hhx ropMOHa. BMecre c tc-m topmojkshh e 
chht63S 6ejixa h HexpoTHwecxHe npoueccu, BU3UBaeMue F h rAyraMa- 
tom, o6ecnewHBaiOT neweHb aMHHOxHCAOTHbiM crpoHTejibHUM MaTepna- 
aom h TeM C3mum cnoco6cTByioT aHa6oAHwecxoMy 3(JxJ>eKTy F. noxa3a- 
ho, wto Majibie A03bi miOKOKopTHKOHAOB (0,5 Mr) b onuTax in vivo hjih 
HH3xne KOHi;eHTpauHH ropMOHOB <10 ® MOAb/ji) b onurax in vitro MOiyr 
CTHMyjuipoBaTb pocroBue h aHaOojiHwecxHe npoueccu He tojibko b newe¬ 
HH, HO H B COeAHHHTeJIbHOTKaHHbIX CTpyKTypaX, B TO BpeMH xax 6oAbniHe 

A 03 bi ropMOHOB am npoueccu noaaBAsnoT (Po3eH h up., 1962). Bucoxne 
KOHueirrpauHH hikikokopthkohaob bo Bcex Txanax BH3MBaior cmuxeiuie 
CHHTesa AHK (ToMncoH, JlnnMaH, 1974). no-BHAHMOMy, 4>H3HOAorawe- 
CKH B3JKH0, WTO XaTaOoAHWeCKHe ropMOHbl — rjHOKOKOpTHKOHAU — 
HHayuHpyiOT npH HexoTopux ycjiOBHax chhtcs aHaOojiHwecxoro ropMo- 
Ha — CTr (Baxcrep, 1978). 


253 



TxpeoHAHbie ropMomi Moiyr oxasHaan cymecracHHoe wmmme 
Ha HHTeHCHBMOcri> poem. Tax, y jnoneft npa paanux <t»pMax Heaoc- 
TaTOHHOCTH IAHTOBHAHOft JKCJie 3 U, B03HHKmeft B fleTCTBC, 3aKOHOMepHO 
OTMevaerca xapjiHxoBHft pocr m CHiuxeime hhtchcthbhocth CHirreaa 
6 ejnca. TMpeomprroMHa MAexonjrraioimix m nnm Ha parara aranax 
OBToreBcaa BHSKmaer 3Ha*nrrejiBHyio aaaepuy poctobhx n walSam- 
vecxiix npopeccoB. BMecre c Tev BBeaeinie THpeoimHHx fopmohob npn 

HeflOCTaTOHHOCTH mHTOBHAHOft XCJIC3U HM HOJIHOM BbinaAeHHH eC (fjyH- 
KKHft BMSMBaeT BOCCTaHOBJieHHe CKOpOCTH 3 THX npOIIfiOCOl Oft 3 CJIb 6 epr t 

1916; 3aBaAOBCKHft t 1923; IlinT-PHBepc, Taxa, 1959). 3<Jx|>err rapeoHA- 
hux ropMOHOB Ha cmrre3 6 eaxa b opranax h pocr reaa y MAexomrra- 
lonpix 3aBHarr or hx rqzw b hh3khx A03ax (5-40 mxt) ropxoHU cnsuy- 
jrapyxrr 3th npoqeccH, b bhcokhx (> 100 mkt) — TopM03irr. IlpH aah- 

TejTbHOM BBCQeHHH B OprQHH3M 3KHBOTHHX THpeOHAHHX FOpMOHOB B 6 ojlb- 
hihx «|>n3HQaorHMecKHx A03ax ohh OKa3UBai0T AByx<{ia3Hoe fleftcraHe: 
Ha nepBux STanax ycmniBaiOT HapacraHHe mbccm rejia, Ha 6 oaee noan- 
hhx — yrHeraroT (Kanapop, 1967). Bhahmo, Tg ■ T 4 , xax 

■ raiOKOKopTHKoHAOB, Ha pocroBHe h aHaOojiHwecxHe npopeccu MH03xe- 
ctbcehh h Ha ypoBHe uejioro opraHH3Ma, h Ha ypoBHe uiern, vro, 
BepoaTHee Bcero, h jiexm b ochobc pa3HOHanpa&jieHHoFo hah jpyxcfjaa- 
HOFO HX 3 <}xJ)eKTa Ha CHHTC3 6&JIK a H pOCT. 

IIpeflncviaraiOT, vro CTHMyjrapyiomee bahshho fopmohob iahto- 
BHAHoft xceae3H Ha pocr opraHH3Ma moxct 6 uti> onocpeAOBaHHHM coMa- 
TorpoHHoft (frymcimeft rHno$H 3 a. Tax, noxasano, hto y moaoamx nmo- 
4>H33KTOMHpOBaHHMX 3XHB0THHX <J)H3HOAOrH*ieCXHe g03H T 4 OXaSHBaiOT 
jram cnafiuft atJxJjexT Ha pocroBHe npoueccu (Ka 6 ax t IlaBjioBa, 1947; 
Chmhcoh h Ap. t 1950). H 3 BecrHo, raxxe, vro T 4 cnmy/mpyeT b myjtm y- 
pe xjierox rnno^Hsa chhtcs CTF (CeMuoanc, IHairapo, 1976). 

THpeOHAHbie FOpMOHM B $H3HCVIOrHHeCKHX KOHpeHTpaiQISX o 6 yc- 
jioBjiHBaiOT cospeBaHHe 3Q3hho(|)hai»hhx kjictok rHnotJnraa, npoflyunpy- 
■onpix fopmoh pocra, nonnepauiBaiOT hx axTHBHoe cocrosHHe, CTHMyjra- 
pys B HHX CHHTe3 CTF, H TCM C3MMM OK33MBaiOT II03HTHBH0e BJIHBHHe 
Ha pocroBHe npoueccH b uejioM opraHHSMe. 3<JxJ)eKTu thpcohahmx fop¬ 
mohob h rjiiOKOxopTHKOHAOB Ha npoAyxmoo CTF KOonepaTHBHu. 

Bmcctc c tcm T 3 h T 4 Moiyr oxb3h®ati» h Bupaxceinioe npsMoe 
AeftcTBHe Ha chhtc3 6 ejixa h pocr xaerox b iichchh, Mumpax h xoct- 
hom M03Fe, ho He b xpameBux 30Hax kocth xax b pacrymeM, Tax H 
bo B 3 poaiOM opraHH3Me. IIpsiMue 3 (JxJ)eKTM ropMOHOB Ha neueHovHue 
h MumewHue xjieTXH caoxmm h Moiyr pea/nraoBarbcs HecxoAbXHMH ny- 
tbmh (Cokojiob h ap*» 1959~ 1961; TaTa, 1964-1972). B hh3khx, 4>h3ho- 
jiorHHecxHx A03ax (10-35 Mxr) y MaexonHTaiomHX, no-BHAHMOwy, 3 Ha- 
HHTejibHo npeodaaAaeT cniMyAnpyiomee Acficrsne fopmohob Ha chhtcs 
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pa3JIHMHfaIX BKAOB PHK B SApe, IXpHBOflSIE&ee K yCHJieHHK) CKHTC3a crpyx- 
TypHUX H t&yHKHHOHaAbHUX 6ejIKOB MHTOXOKnpnft H MHKpOCOM, y J1JH- 

nemoo MHCJia ph6ocom » paspacraHisio mrronna3MaTiriecKHx MexOpaH. 
Bee 3 th npoueccu h o6ycjioBAHBaioT, BepoaTHO, ranepTpo<|)Hio xjt & roK , 
ycwieHHe ffmama ■ CHHTe3 AT<D b mhtoxohaPhsdc, npH*ieM 
fluxamig He conpoBoxuiaeTCfl paao6meHHeM okhcjichh® h <Jx>c4>opHAHpo- 
BdHHs (cRHreaa AT<D). 

Heteie cJ)H3HOjiorawecKHx A03 fopmohob ocymecrajiaeTca c 
6ojii>iiihm jiaTeHTHuu nepHOAOM, cocTaBjunommi 4-6 h (Tara, 1976). 
B to ace speMs sucoxHe 4>H3HoaonmecxHe h oco6eHHO TOKCHaeouie 
A03U fopmohob (200-1700 mkt) AeftcrayiOT novra m oxa- 

susanr, no-BHAHMOMy, npeHMymecTBeHHoe nepBHWHoe bahhhhc Ha mh- 
toxohaphh. CBepx4>H3HoaoniHecKHe A03u T 3 h T4 BU3UBaiOT npa npa- 
mom KOHTaxTe c mhtoxohaphxmh mx Ha6yxaHHe h pa3o6meHHe flaxama 
h gxxxbopmnipoBaHHx. B pe3yjn»TaTe aroro b xxenee SHawreAbHO chh- 
xaercs ckhtcs AT<D — raaBHoro HCTOMHHxa 3Hepnra jyis peaAH3amni 
pa3AHMHBix xjieroHHbix gymouril (JIapAH h ap>> 1951; JleHHHABcep m ap», 
1954-1960). npeAnojiaraercs, vro oahhm H3 pe3yjn>raTOB chhxcchhm 
CHHre3a AT<D hqa bamhhcm 6oJii>mHX A03 rapeoMAHux fopmohob cay- 
xht CHHxeHHe CHHresa 6eaxa b pnOocoMax BcneACTBHe yweHbmeima 
cxopocra o6pa30BaHHg KOMimexcoB aMHHoamu-TPHK t Tpe6yiomero 
yMacTHs AT® (Taxa, 1964; KanApop, 1967). Bo3mobcho, Aaronaft a®- 

$eKT THpeOMAHUX FOPMOHOB 6uBaeT H npH $H3HOAOnPieCKHX KOHUeHT- 
paiwax fopmohob b mience. OAHaxo b sthx ycaoBHax oh koahmcctbchho 
nepexpuBaercfl m KOMneHcnpyerca CTHMyAaimeft CHHTeaa PHK b mpe . B 
to ace BpeMs pa3o6nunoiAee AeftcrBHe T3 h T4 b CAyaae tokchmhux 
KOHi^eHTpaimfi fopmohob Moxcer 3HawHTejibHo npeBaanpoBaTb b peani- 
pyiomeft suierxe nan npoueccaMH ycwieHMs CHHresa PHK, b pe3y;n»TaTe 
Hem pasBHBaeica hx xaTaOoAiniecKHJi 3(JxJ)eKT. KaTa6oAHMecxoe Aeftcr- 
BHe THpeOMAHHX FOPMOHOB OTMeTAHBO IipOHBASeTCS npH TSBCeAHX ®Op- 
Max THpeOTOKCHK03a y JOOAefl — 6ojie3HH, B03HHKai0IAeft BCJieACTBHe 
pa3BHTHA 4>yHKimOHaAbHO AKTHBHMX FHIiepiIAa3HH HAH OnyXOAeft H(HTO- 
BHAHOfi BCeAe3U. y T3KHX 6oAbHUX npoqeOC pa3o6meHHfl[ OKHCAHTeAbHO- 
fo ®oc®opHAHpoBaHHa b neweHH h Mimmax Moacer coweraTbca co CHHBce- 
hhcm Maccu Tcaa, orpHoaTeAbHUM asoTHCTMM OaaaHcoM, chsukchkcm 
4>yHKHHH Munm h neweHH, a raxBce hx Maccu. 3to oOcroareAbcroo 
H03BOAHAO HaSB&Tb TflBCeAUft THpeOTOKCHK03 «60Ae3HbK> MHTOXOHAPHft* 

(Dm, 1962). 

rOpMOHajIbHbie peTHHOHAU. B MyAbTHFOpMOHaAbHUfi aHCaM&Ib 
KOHTpoAs pocroBux npoueccoB BKAiowaeTCs peTHHoeBaa xHCAora h ee 
npoH3BOAHue. Hx pocroBaa (JjyHKuwa oco6chho BaxcHa b moaqahx, pac- 
Tymax opraHH3Max. 3th fopmohu, cexpenipyeMue ne^eHbio, — ch- 
HeprHcru CTFi ohh CTHMyAHpyioT pocr xpanieBux 30h xocreft, Mar- 
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kmx cocwmnanmn h p«aa amrrejiHanbHux ixaHeft (oco6chho cjih- 

3HCTUX). npH OTCyTCTBHH B Ifflme npeAmeCTBeHHHKOB peTHHOHAOB (bh- 

TaMHaa A, KapoTHHOB) b fleTCKOM opraHH3Me, Hapany c ApyraxH ra@sa~ 
mm naTOjiorHH, npoHCXQAHT asawrejibHaa saAepaxxa jihhcAhoto pocra 
m xaccu Tejia. Jjamme ropMomi fleftcTByxrr b KAerxax-MHiiieHxx ne- 
pes MX Mnepmie peueirropu Ha ypoBne TpaHCxpHimBH (Hbchc,1989). 

IIojiOBue ropMOHU. Hapaay c bjihhhhcm rndpoeenm Ha Myxcxyx) 
noaoByio at>epy ohh b jtoaax 0,25-3 bit Moiyr BH3UBarb A0303aBHCHuue 
cnncyjrapyioiipie mho-, peHo-, renaroTponHue h flpyrae aMerm b 
opraHH3Me hosbohomhhx (Kovaxsa h sp*» 1937, 1976). 3th fopmohh 
OK a3iaaioT aHafiojiHMecKoe neficrBMe Taxace m Ha KOcrao-xpflmeBoft an- 
napaT, cjnoHHue xeaeau, aftneBoau, Many, Bjianurame, noxpoBHue 
TKaHH, KpaCHMft XOCTHMft MOST. MhOFHC H3 Ha3B3HHMX dgxfKKTOB HOVTH 
He BocnpoH3BQKflTca 5a-DT, o&iaaaiomHM HaH&xffbmHM aHAPorerauM 
a^exroM. EahhctbchhuS opraH, Ha xoropuft T AeficrByeT xaTaOcuiH- 
vecxH, — 3 to THMyc (Kiojn>HMaHH, Mo3e6ax, 1965). OnesHAHO, ycHjieH- 
uas cexpemia T npa hojiobom co3peBaHHH Hrpaer aaxHyio ponb b pa3- 

BHTHH B03paCTH0fl BHBQJHOAHH 3T0ft 3KeJIC3M. B lUiaHC BAHXHHH Ha THMyC 

aHAporeHU — cHHepracni miokokopthkohaob h aHxaroHHCTM CTT, 
b OTHomeHHH m.e AeficTBHH Ha 6 oaibnraHCTBO apyrax opraHOB aHAporen- 
Hue ropMOHU — CHHepracru CTF, b Taxace HHcyjiHHa. 

B oHToreHe3e MnexoiraTaiomHx pocroBoft a^err T Han6oaee 
nojmo npouBjiueTca b nepnoA ncvioBoro co3peBamifl, xoraa cxopocrb 
cexpeuHH h KOHACHTpaipra ropMona b iuia3Me kpobh pesxo BO3pacrai0T, 
a poor xocreft u Apyrax TxaHei eme He 3aeepmeH. BMecre c tcm aHAPore- 
hu oxa 3 UBaioT onpeaejieHHoe pocroBoe aeficTBue h Ha 6ojiee paHHHX 
sranax oHrorenc3a, h Bepoimiee Bcero b 3M6pHoreHe3e, Tax xax ccmch- 
hhxh HanHHaiOT cexpeTHpoBaTb T eiAe m nperaTajibHOM nepHoae. Bhah- 
mo, 6anee bucokhH yposewb aHAporenoB y MyxccxHx oco6eft no cpaBHe- 
hhk> c xeHCKHMH o6ycjiOBjiHBaer 6&ibmHe paswepu h Maccy hx Tejia, vro 
xapaxTepHO nna mhoihx bhaob iiosbohomhmx. Xots aHAporem* choco6hu 
CTHMyjrapoBaTb pocroBue h aHafxwiHMecKHe npoueccu y Aereft, CTpaaaio- 
mHX nmO(i)H3apHUM 1KIHIS3MOM, H y MOJiQflhIX nmo4>H33KTOMHpOBaHHUX 
XHBOTHUX, 3T0T 3(J)(J)eKT ropMOHOB B yCJIOBHBX HeAOCTaTOVHOCTH CTF 
BupaxeH oTHocHTejibHo cjia6o. CMHraercs, vro aeftcTBHe aiwporeHOB Ha 
CHHTe3 6ejnca, pocr h paaMHoxeHHe KjieroK bmsiamctcs HaroiyvmHM 
o6pa30M b npHcyrcTBHH CTF b opraHH3Me. 

OnpeaeaeHHyio pojib b peiynamm khtchciibhocth pocra MOiyr 
HrpaTb h DcmpozeHbu Ohh BU3UBaK>T Hexoropuft aHaOojmvecxHft h 
pocroBoft rxjxfjeier He tojibko b opraHax xeHCxofi ncvioBofl c$epu, ho 
h b novxax, neveHH, cepAevHoft Mumue, xoace h flpynix Txamuc. 3 th 
256 


ropxoHH o&iaAaxyr m o 6 mHM aHa 6 ojimecKHM geftcraHeM Ha opraHH 3 M, 
BM3MBds b hcm saaepxtKy a 3 ora (CaBvieHKO, 1967). 

OflHaKo Ha pocr cxejiera h TyjioBsrap b ucjiom acrporem* OKaasasa- 
jot HHni6HpyK>mee fleftcrBwe, xoropoe o6ycjioBjieHo, no-BHflHMOMy, cth- 
MyjiauHeft npoaeccoB okoctchchhs xpsmeBux 30H cxenera h saxpMraeM 
b hhx poctobmx 3oh. Mobcho nojiaraib, vro ycHjieHHe cexpeipfH acrpore- 
hob b nepHQn noaoBoro cospeeanHs cnoco6crayer ocraHOBKe pocra Tcaa 
(KpoH, 1948; yafrrjioy h ap., 1965). KpoMe toto, acrporeHM ropMoasT 
aHa6ojimiecKHft atfxJjeKT anaporeHOB (Kowaiura h ap., 1950). 

npojiaxTHH — ropMOH aaeHorHno4>H3a t Hweer pan crpyxTypHux 
CBoftcTB, 6jih3khx k CTF, h Taxxe Hrpaer BaxHyio pojn» b peryjismm 
Poctobmx npoqeccoB. y peimuwft h jihwhhok aM(])H6iift ero BjraxHHe Ha 
pocr opraHH3Ma b uejioM h npoueccu pereHepauHH kojimmcctbchho biioji- 
He conocraBHMo c poctobumh s^icraMH y hhx coMaTOTponmia (Hh- 
koji, BepH t 1972). TaxHM o6pa30M, y hhsoihx xjiaccoB no3BOHOHHux 
3tot ropMOH, no-BHAHMOMy, ay6jmpyer 3<f)cf?ei£Tibi CTr. V Maexomrra- 
lomHX h hthu npcuiaxTHH CTHMyjiHpyer aHaOojnraecxHe npoueccu bo 
BHyrpeHHHx opraHax h cnoco6eH BbramaTb ciuiaHxoMeraaHio, ycmieH- 
mift pocr Boaoc hjih nepbeB, a TaxBte npn aainrejmeoM iBeaeHHH bmco- 
KHX A03 CTHMyjrapOBaTb 3pHipon033. 

y MJieKonHTaiomHx ropMOH Hrpaer BaxcHyio pojib b pery/uaum 
pocra, aH^xJjepeHUHpoBKH h cfcyHKUHOHHpoBaHHs mojiowhux xceae3 (cm. 
rji. 10, 11). 

BaxtHyio pojib b npoueccax pocra h passHTHs kocthopo annapaTa 
HrpaiOT ropMOHbi, peryjwpyiomHe xajibmieBbtH o6mch — napairopMOH, 
xajibiuiTOHHH h 1,25 (OH^Dj (cm. rn. 12). AapeHajiHH topmosht pocr 
amrreaHajibHux mierox. 


9 - B. E. PoseH 



rjIABA 10 


rOPMOHAJlbHOE yiJPABJIEHHE 
IJPOIfECCAMH PA3BHTHZ 
H flH&OEPEHIlHPOBKH 

OirroreHe3 opraHH3Ma, xax h3bcctho, He HCHepnjUBaeTCs npoi^ec- 
caMH pocra. Zlpyras Ba^eeHmas HHTerpajibHaa xapaxTepHCTHica <Jx>p- 
MHpOBaHHfl B3POCJIOH OC06 h — npOUCCCM Co6cTBeHHO pa3BHTHfi, BIUlIOHa- 
jonpie crpyKTypHoe h (|)H3HO^orimecKoe coapeBarae opraHH3Ma b uejiOM 
h o6yaiOBjieHHbie KOopaHHupoBaHHoii flH(}x})epeHi;HpoBKoft ero kjictok, 
TKaHen h opraHOB. Ecjih pocr — sto KOJumecTBeHHasi cropona OHTore- 
fiesa, o6ecneHHBaiomafl Heo6xoAHMbie /yia aaHHoro bmae pa3Mepu, Maccy 

XHBOFO TCJia H HHTeHCHBHOCTb OCymeCTBJIfleMHX HM (JtyHKUHH, TO P33BH- 

THe npeflCTaBJiaeT xax 6m xaHecTBeHHyio cropoHy OHToreHeaa, o6ecneMH- 
Baiomyio, c oflHoif ctopohm, cneimajiHsauHio crpyKTyp h ^yuKipra opra- 
HH3Ma, c Apyroft — hx cnem«$>HiiecKyio HHTerpapHio. 

TaKHM o6pa30M, b ochobc pasBarraa jiexcaT nponeccn KjfieTOHHOH 
AH^epeHipipoBKH — yuopsmoueHHoro 4>°P MH P° BaHHfl oco6oro (Jjchoth- 
na mieTOK pasHMx TxaHeif c xapaKTepHOH MopcJjojioraeH, 4>H3HOJioraeft, 
OCo6eHHOCTBMH o6M6Ha. 

CoapeeaHHe mieTOK h TKaHea b MHoroKJieTOMHOM oprawfBMO — 
3TO crporo KOOpAHHHpOBaHHbie BO BpeMeHH H IIpOCTpaHCTBe npOAeCCbl. 
Bhahmo, AH4>4)epeHi;HpoBKa xa^AOH kjictkh hah rpynnbi kjictok b ;ma- 
MHTejibHOH Mepc saBHCHT ot hx KjieroMHoro oicpyxeHHfl, xapaxxepa 
Me*KJieTOMHhix KOHTaKTOB . Mepes o6.nacTH ruiOTHhix KOHTaxTOB npHAe- 
raiomax Apyr k apyry mierox y*e Ha paHHHx aranax aMfipaoreHesa 
MOSCCT OCymeCTBAHTbCS MOKKJieTOMHHH o6mCH pa3AHMHHMH HOH3MH, 
MHKpO- H MaxpOMOAexyjiaMH, B TOM MHCJie UHTOFOpMOHaMH, H TaKHM 
o6pasoM ocymecTBjiHTbca xHMHMecxaa MexoieroMHaa AerepMHHaipis a 
peryjiaipia npoy,eccOB flM(}x})epeHi;HpoBKH. BaxHyio pojib b CTHMyjiapHH 
paHHHx 3TanoB 3M6pnoreHe3a nrpaiOT, no-BanHMOMy, 3HAoremibie 6 ho- 
reHHue aMHHbi, b H&cniocm cepoTOHHH, xax jioKajibHHe HHAyxTopH 
AHTOKHHesa (EysHHKOB, 1967, 1970), a Taxxe 3HAoreHHbie crepoHAbi 
(Mhakcbhm, 1978). 

C nosBjieHHCM chctcm nMpKyjian,HM b sapoAMme c$epa bssh*- 
MOAeicTBHil 3HaaHTejibHO pacmHpaeTca, h ryMopajibHhie nyra koopah- 
HaiuiH npoueccoB AH£|Mf3epeHipfpoBKH HaaHHaiOT HrpaTb Bee 6ojibmyio 
pojib. 

Ha onpeAejieHHbix craAHsx 3M6pHorenc sa nponcxoAHT cJxjpMnpo- 
BaHHe 3HAOKPHHHMX 3KCJ1C3, (fcyHKUHOHHpOBaHHC KOTOpMX HMeeT BajK- 
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Heftmee manemie b nocnenyiomeft HHTerpamm AH(JxJ)epeHUHpoBaH- 
hux npoueccoB. Ilpn 3 tom ropMOHu bbhioahsiiot cboio xoopAHHHpy- 
lomyio (fcyHKumo b flByx cJwpMax: 1) geTepMHHHpylomeft (npo> 
rpaMMnpyiomeft), Heo6paTHMo BiunoMaiemeft peajiHaaipao HMeiomeftca 
reHeTHMeacoft nporpaMMu xAerox-MHineHeft ; 2) peryjssTopnoi f 
o6paTHMo Monyjrapyiomefi npoueccu AeTepMHHauHH h AHtfxJjepeHUH- 
POBKH. AeTepMHHHpyiOmHe BAHHHHH ropMOHOB HrpaiOT pcuib CHCTCM- 
hmx 3m6phohqjibhh x h HCOHaxajiBHMx HHAyxTopoB (opraHH3aTopoB> 
AHc}xJ)epeHUHpoBOWHwx npopeccos. IlaTOAorHMecKHe hsmchchh^ cexpe- 
Uhh ropMOHOB-AeTepMHHHHaTopoB b onpeAeAemiue, orpamweH- 
Hue (xpirnraecKHe) nepHOnu oHToreHeaa Moiyr npHBOAHTb k rny6oKHM 
h Heo6paTHMHM HapymeHHHM npoueccos paaBHima xAerox, ncaHefi, op- 
raHH3Ma. Ilocjie ace aaBepmemss npoueccoB AH<JxJ)epeHUHpoBXH pa3- 
ahmhux crpyKTyp ohh npn bukjhomchhh npoAjKipfH ropMOHOB, hx xo- 
opAHHHpyiomHX, Moiyr noABepraTbca ranorpo^HH h ninoiuia3HH. Oa- 
Haxo (JjeHcmm sthx crpyKTyp yace npimuHnHaAbHo He H3MeHaeTC9, 
H 3aMeCTHTejIbHOe BBeACHHe COOTBeTCTByiOmHX ropMOHOB KOMneHCH- 
pyex nocaeACTBHa hx HenocraTO^HOCTH 3a cmct peryASTopHux 3$- 

(JjeKTOB. 

ripoueccH pa3BHTHH MoacHo paaAejiHTb ycjioBHo Ha ABa psuxa: 06 - 
mee m noaoBoe pa3BHTne. M xoth o 6 a psma, hccomhchho, B3amiocBsi3a- 
HBI, HX 6 HOAOimeCKHft CMblCA H MeX3HH3MU peaJIH3aUHH ICC AC 6 pa3JIHH- 
Hbi. 06mee passH-rae HanpasjseHo uapmy c npoueccaMH pocra Ha cJxjpmh- 
poBaHHe B3pocAoft oco 6 h AaHHoro bmaa, cnoco 6 Hoft k noAHoueHHOMy 
cymecTBOBaHHio, ho He k pa3MHoaceHHio. 06mee pasBMTHe Heo 6 xoAHMo 
b nepByio owepeab ajib cymecTBOBaHHJi HHAHBHAyyMa. DiaBHaa i^ejib 
noAOBoro pa3BHTHs — noAOBasi AHcfxf>epeHUHpoB*cs h o 6 ecneweHHe B03- 
MoacHocni noAOBoro pa 3 MHoaceHHB. Oho hco 6 xoahmo npeacAe Bcero aa» 
cymecTBOBaHHB bhah. Hame Bcero are npoueccu nporeicaiOT napajuieAb- 
ho, ycHAHBaa h Aaace o 6 ycAOBAHBaa flpyr Apyra. Oah3ko b pane CAynaes 
ohh Moiyr 6 un> AnccouHHpoBaHbi. B KawecTBe npHMepoB Taxoro poAa 
AHCCOuuauHH MoacHo npHBecni SBAeHHe HeoreHHH y XBoararax smcIsm- 
6 hA (aM^AHCTOMH)* AHKHHKH KOTOpuX CHOCo 6 lHM pa3MHOXtaTbCS, HAH, 
Hao 6 opoT, Hecnoco 6 Hocrb k pasMHoacemiio OAHoroAOBaAbix chmok hcko- 
ropux xyHbHx, no BceM o 6 iuhm napaMerpaM BnoAHe pa3BHTbix; bo3moac- 
HOCTb CaMOCTOflTeAbHOro aKTHBHOro CyUteCTBOBaHHfl KaCTpaTOB MHOTHX 
bhaob MAexonirraioiuHX h n rau h t.a. 

y nosBOHOMHbix (a Taxace 6ecno3BOHowHux) achbothux npoueccu 
o6mero h noAOBoro paseirrasi peryAMpyiorcsr h xoopAHHHpyiOTCS pa3AHM- 
humh rpynnaMH ropMOHOB, mto CAyacnrr Heo6xoAHMUM ycAOBHCM aas 
H opMaAbHoro npoTexaHHs 3 thx npoueccos. 
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REftCTBHE rOPMOHOB 
HA OBUfEE PA3BHTHE OPrAHH3MA 


Ha npoueccu o6a?ero pasBirras opraHH3Ma h flHc}xJ)epeHUHpoB- 
kh oTflejibHMx ero TOHeH Moiyr cymecTBeHHO bjihstb pasHue ropMo- 
Hbl. y II 03 B 0 H 0 HHMX U^CHTpajIbHOC MCCTO B pery^HUHH H KOOPflHHa- 
Uhh 3thx npoueccoB sauHMaioT THpeoisflHMe ropMOHM h peryjiHpyio- 
mne (JjyHKUHio iahtobhahoh >xejie3H TPO H TTr. Kpomc topo, oco6oe 


BHHMaHHe yaejiseTCs pann JITr 
(pnc. 70). 

THpeoHAHbie ropMOHbi h 
npojiaxTHH. rHnOTajiaMO-nmo- 
4>H3apHO-THpeoHAHafl cHcreMa, 
KOHTpojinpyjon^H MHonie bmjjh 
c>6mchhmx nponeccoB, OKaawBaer 



I 

I 

I 

I 


pemaiomee bjihshhc Ha npoueccw 



KoopAHHHpoBaHHoro pocTa H pa3- 

BHTHfl pa3JIHMHbIX BHflOB II03B0- 

Puc. 70. OcHOBHue ropMOHH, onpe- 
flejimomHe npoueccbi o 6 mero pa 3 B«- 
THS n 03 B 0 H 0 ^IHUX: 

cnjiouiHbiMM cTpemcaMM no*a«aHO cTMMyjiitpy* 
loiuee flCMCTBMC, npepMBHCTWMM — T0pM03S- 

mee 



homhmx. THpeoHA3KTOMHB Mojioflbix xHBOTHux Hapymaer 3th npouec- 

CH, BBCACHSiC xe (J)H3HOJIOrHMeCKHX fl03 TOpMOHOB mHTOBHAHOH MCJIC3M 

onepHpoBaHHbiM jkhbothhm nojiHOCTbio hx BoccTanaBjiii saer. BBeaeHHe 
T 3 h T 4 , TTr hjih TPO HHTaKTHUM xchbothum Taxxe CTHMyjiHpyeT HX 
pasBHTHe. JITr, oco6eHO y hkshimx no 3 BOHowHbix, — MHnf6nTop npouec- 
cob o6mero passHTHs. 

3<p<pe*:mbi na MemaMop<po3 omcJ)u6uu. BjiHsime topmohob Ha npo- 
neccM pa3BHTHfl Hanfojiee apxo npoHBjiHercH y hmcJ)h6hh, HMeioiipsx b 
OHT oreHe3e jiHWHHOMHyio craAHio, MoptJxvionmecKH h c|}H3HOJiorHMecKif 
3HaVHTCJIBHO OTJIHMaiOmyiOCfl or BSpOCJIHX (JX)pM. 

ripoueccu MeraMopc|x?3a jihhhhok 6ccxbocthx hm^hOhh cboast- 
ch x TopMoxeHHio pocra Tejia, pe3op6nHH xBOcra, p33bhthio kohcm- 
Hocreft, peAyKmiH xa6p h {Jx>pMHpoBaHHio jiencHX, yKoponeHHio kh- 
mewHHxa, nepexoay a30THCToro o6MCHa c aMMOHHOTejiHwecxoro nma 
Ha ypeoTejiHwecKHH, HSMeneHioo crpyicrypN reMoradSisHa, noHBjieHmo 
aab6yMHHa b kpobh h t.a. YcTaHOB^eHO, wto xopMjieHHe rouioBacTH- 
kob pa3Hux bhaob jisryuieK npenapaTaMH BUCymeHHOH ihhtobhahoh 
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xene3H m Teweime 4-7 flHeft npexpamaer pocr jnramox, HHAynnpy- 
er MeraMopcfxis h BH 3 UBaer hx npespan^CHHe b mrym&a (rynepHaw, 
1912 - 1914 ; B.M. SasassoBCKHi, 1923 ). noAo6HHft 3 $ 4 >eKT sMSMsaeT 
exe^HeBHoe BBe^eane roAOBacTHxaM b Teweime roro xe peMens T 4 
no 4-10 mkt, T3 no 0 , 2-2 mkt, a Taxxe $H3HOAonniecKHx a<>3 TTr 
turn’ TP<X> (pnc. 71 ). B peayji&rare b Teweinie HecxojibXHx Aneft npo- 



Puc 71. B^xsHHe Ha MeTaMop$03 rcusosacTHKOB Aarymex 4—7-flHeBHoro 
BBeneHu T3 in T 4 

A — noHTpoAb; B — nocne —e flci w ropMom: 1 — mm co ciimhu, 2 — c (pouiHoA noMepxttocTM 


BCXQflHT TpaHC(JX)pMaUHH AHHHHOWHOft (J)OpMH BO B3pOOiyK3 BMeCTO 

mhoihx MecsneB un Aaxe y Hexoroptix bhaob (Rami castebiana ) He- 
ckqabkhx ner, xoroptie sasiMMaer stot nponecc b ecrecTBeHHux yc- 
jiOBHiix. yaajieHHe mHTOBnaHoft jkoicsm hah ee 3anaTxa y rojioBacra- 
kob pasHoro B03pacra homth hoahoctmo npeaoTBpamaeT MeTaMop$o3, 
h jiHHHHxa, npaAOJixaa pacra, He TpaHai>opMHpyeTca bo B3pooiyK) <jx>p- 
My. IloxasaHo, hto y mnoBacnuca Ha craAHax paaBvnis, npeamecTBy- 
k>q]hx MeTaMop<lx)3y, hpohcxoaht axniBamia (frymamfi imrroBHAHoft 
xeae3bi. 

AHajionraHue aaHHbie o CTHMyjoipyioineM bjihshhh THpeoHA- 
hux ropMOHOB Ha MeTaMop4x)3 6tum nojiyneHu m Ha XBOCTaiux 3 mcJ)h6h- 
ax — aM&mcTOMax, cajiaManapax h TpirroHax (JIay<t>eH6eprep, 1915; 
M.M. 3aBaAOBCKHft h ap., 1920; B.M. 3aBaaoBCKHft t 1923). 

C KOHua 50-x it. npeAnpHHBTbi nontmcH HCCAeAOBaTb MexaHH3Mu 
AeftcTBHJi THpeonflHux ropMOHOB Ha nponeccu MeraMopdfjosa y aM^nOnfi 
na mieroHHOM h MOJiexyjuipHOM ypoBHax. Cnenyer OTMensTb, hto »J>- 
<J>exT T3 hah T 4 na nponeccn pa3BHTHa aMgmOHft — CAeAcnuie caoxhoix) 
H B3aHMOo6yCAOBAeHHOIX> BAHHHHfl ropMOHOB, npOTHBOHOAOXHOTO HO Ha~ 
npaBAeHHOCTH, Ha chhtc 3 h pacnaa 6ema b pasHHx ncanax. Tax, b ne- 
neHH, sanaTKax KOHewHOcreft h M03re rouioBacnncoB Aarymex (J)H3 ho- 
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jsonraecKHe xom;eHTpamni fopbiohob nprroBMHoft xenesu ycajmsaiOT 
aHa 6 ojiimecxHe npoueccu h AH(Jxt>epeHQHpoBKy KjieroK, btoxc apoca b 
xaocre ■ nmemrocc T 3 ■ T 4 topmo 3 ht chhtc 3 6 ejnca, yavnaatcn cro 
pacrow ■ BH 3 UBaiOT HeKpo 6 no 3 sjierox (Tara, 1966-1976). Ilp» 3tom 
tnyraim 60% Biaccu xsocra y rojioBacTHxoB pe3K0 topmo3ht npoaec- 
cu ueraMop^xna (Hafts, Kosh, 1960). IlojiaraiOT, mto HOBOo6pa30Bamie 
6 ejDC 0 B b AH<M>epeHimpyK>iipixai opmax tccho cBssaHO c nocrymieHH- 
CM B HHX CBO 60 AHUX aMHHOKHCJIOT H flPyTHX (fjaXTOpOB H3 pC30p6HpyK>- 
apDEC* tnel. H3Menemt« b CKopocra crarreaa 6 ena ■ crm^juapm 
npopecca «H<M>epeHHHpoBicH kjictok non BjmsmieM THpeoHUHux ropMo- 
mom hmoot AnxrcjibHHft jiar-nepnoa h Meonerao pa3BHBai0Tcs bo BpeMe- 
n. Am paaBHTHs otbctob kjictok na ropMOHH, no-BHamfOMy, hco 6 xo- 
Ahmu B3a n MoqeftcTBBC npoHHxaiomero BFiyTpb bjictsh ropMOHa c snep- 
humh peaenropaiffl xpoManma ■ CTmiyMmui » bcm npopeccoB Tpaac- 
sprain. 06 3 tom CBimerejibCTByiOT, c oapoft cropoini, tot (fcaxT, mto 
nm sfi M i op H CHBTC3a PHK (axTHHOMHimH D hjih (Jrropypamui) npeaorv- 
pamaxrr nposjecoi MeraMop^xm non BpameM T3 hjih T 4 , c apyroft — 
aaHHue, noo3HBaiOEipi€» wto yauiene CHHTe3a PHK- h PHK-nojraMe- 
paarox peasmift — HaHOoaee pammft MeTaOoMHecxHft a$<j)exT ropMO- 
hob Ha pearapymmie uiem (Tara, 1976). BoaaeftcTBHe oaHOspaTHO 
BBenCHHUX THpeOHAHUX FOpMOHOB (0,5-1 BOUT) Ha neweHb IXUIOBaCTHKOB 
nosasaw? b Ta 6 ji. 13. 


Tm6»«%* it 

BJ1MHHM6 TpMfkOATMpOHMHa (Ta) H8 n646Hb 
ro/iOBacTMKOB 6uHbeA iinryuiKM 


CraMyjmpyeMue 34xJjeicTw 

JUr-nepHOAu. e 

MsrcwMyM 

OTBCTS,B 

Clones 6ucTpoMCTamHxai PHK 

15—30 

50-60 

Clones iarrcaoHAPHju!>«ux h MHKpoco*auu>Hb« 

18—24 

60-70 

fcjOGOB 



Oonenonrpocoiisiiiinnr 4>oa^ojiHniew 

32—36 

70—80 

Akt— ocifcionosoHflpiouihHMx flHxarewMiMx 

50—60 

100 

♦epMunoo 



fanwpmw cwopoTQOHoro unfiyMMM 

90-100 

250 

noaaneme tpemaro renorjo&mii 

80-90 

250 

noaaneme $epMeirroB moocbhhhoto uhkjis 

60—70 

150 


TasHM o 6 pa 30 M, yxe oaHoxpaTHas Hirbexims He6ojibmoft ao 3 M T3 
BU3UBaer b neaen raaoBacnnca nocae AJnrrejibHoro jiaTeimioro nepn- 
oaa (3HaaeHHe xoroporo noxa hcacho) cHawajia yawieraie cnirresa PHK, 
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pstaa crpyKTypHMx 6 enxoB m mcm6p3hhmx axTHBHo- 

cth AuxaTejn>Hux (J>epMeHTOB, a mrem Hexoropyio crauyjismax) hobo- 
o6pa30BaHiui 6 eJixoB, xapaicrepHwx nn* B3pooraix $opM <3penoro re- 
Morjio 6 ifiia, <J)epMeHTOB momcbhhhoix) umuia). B to ace Bpeitfi m xbo- 
cre jihhhhok T 3 npH CflHOKpaTHofl HirbeKniTH Mjm b omrrax in vitro 
BU 3 UBaeT TopMoaceHHe cHHTeaa cyMMapnoro 6 enxa b noomcouax h no- 

BbimeHHe aKTHBHOCTH niflpCUIHTHHeCKHX nH30C0Majn»HHX ^epMCHTOB. 
3 th nponeccu Taxace 6 noxHpyioTca «Mm6wmpama araresa PHK turn 
6 ejixa. 

OflHoxpaTHaa HHbexima THpeonsHux fopmohob cnocotfaa BU3saTb 
JIHmb OTfleJHbHHe 6H0XHMHHeCKHe npOSBJieHHB MeT3MOp4»3a h o6yc- 
jiobhtb HanajiBHue ero <J>a 3 n. IIojiHaa 4>yHximoHajibHaa ■ crpyxiyp- 
Haa flH(Jxl)epeHmipoBKa qahhx rpyira uierox h Hexpo6H03 flpyrax paa- 
BHsaioTca y ronoBacraxoB Jinnn> wepe3 4-7 ffucA nooie Havana eauy*HCB- 
Horo BBeneHHa T3 unit T4, Ohcbhaho, ana 3aBepmeHHa npoqecca Heo6xo- 
AHMO A^HTeJIbHOe npHCyTCTBHe ropMOHOB B pa3BHBai0ineMCB 0{K3HH3Me. 
npennojiaraiOT, hto b ropMOHajibHoft cTHMyjianHH nponeccoB flH<Jx})e- 
peHUHpOBKH Hexoropux THIIOB KJieTOK H HX pOCTS CymeCTBCHHiOi 3T3- 
noM aBJiaerca HnnyxiuiB THpeoHAHUMH ropMoaaMH o6pa30BaHHa ot- 
AejIbHblX KOOpAHHHpOBaHHbIX aHOMduei MCM6paH 3HAOIUia3MaTHVeCKC>- 
ro peTHxynyMa h ph6ocom» kbmmmM hx xoropux CHHTeanpyer paajmv- 
Hbie xjiaccH 6enxOB apenoft kactkh (TaTa, 1976), h hto nepBOcreneHHyio 
pojib b npoBBjieHHH atJx&exTa T3 h T 4 m AH<|xi>epeHnHpoBKy mpaer 
ycHJieHHe xneTOHHoro hmxbhhs h o6pa30BaHHa 3Hepnm n Kjience (KaHfl- 
pop, 1967). 

3(Jxi>eKTbi nipeoHAHUx ropMOHOB Ha MeraMop<t)03 aMcJjH 6 oft, bhah- 
MO, TeCHO CBH3aHbl C ypOBHCM JITF B OpraHH3Me JIHHHHKH. JITr — 
CBoeo6pa3Hbift airraroHHCT ropMOHOB mrroBHAHoft x&iem: oh 3HavH- 
Toano ycHAHBaer pocr rojiOBacrHxoB, ho npeaoTBpamaeT hx cnoHTaHHoe 
hjih HHAynnposaHHoe T3 mjm T4 npeBpameHne b jiarymex. CHHTaerca, 
hto (])H3HOJiorHHecKaa pojn> JITr y aM^Hdnft cboahtcx k o6ecneweHmo 
yBCAHHeHHa pa3MepoB Tena Ha AHHHHOHHoii ctaahh h topmojkchmo 
nponeccoB MeTaMopcJxm, b to speMa xax pcuu» thpcohahhx fopmohob 
3axmoHaeTca ® TopMoxceioui yBenHweHHa o 6 ikkx pa3uepoB rena jihhh- 
HOK H CTHMynanHH M6TaM0p<f303a. MexaHH3MU T0pMO3amer0 ACftCTBHa 
JITT Ha nponH<|)epanHK> m AHtJxJjepeHunpoBKy xneTOx y aM$H 6 Hft noxa 
He BuacHeHM. 

AwuionmHaa no $yHKUMH nap* ropMOHOB-aHTaroiwcTO*, peiyjmpyioauat pocr m 
o 6 mee pumrme jihmmhok, ecn. y HacexoMux. y mcwomux c ikuihum u «om ptaamua 
Oimmhhkm — Kyxanica — HMaro) pojik JITT BbinojiHsioT hcotchhhu, a pant Tj wm T 4 
npHiuuyiexufT sxm&nmM. HeoTeHHHU, xas yme omen > > «&» o6pa3yKnca > iqmnexa- 
mm rejuxx, a oiypiaonw — a nporoparajibHoA acejieae. V jihmmho* xyx o 6 e anaoicpHH- 
Hbie meuesM cjimtm b Kcuibueayio * e.me 3 y. CeKpeiuia o 6 ohx mnoa ropMOHOB peryjuipyeT- 

263 



Puc. 72. FopxoH&nbHafl peiymuuta pocra h MeTaMop$o3& uyx 


ca cneuHajibHbiMH neUporopMoisaMH M03roBoro raHrjma (puc. 72). Ha jihhhhohhoA ctbahh 
9KAM30HU CTHMyjIHpyiOT npOIieCCbl JIHHbKH, MHAyunpya CHHTG3 $epMeHTOB, yMaCTByKHUMX 
a Mera6ojiH3Me xHim* cmmm xhthhesu, pa ' 'unome crapyio Kynucyjiy, a aarm 
AOOA-aeicap6oKciina3u m flpyrwx xjnoieBbix cfrepMeHTOB o6pa30Baima cxjieponpOTeifHOB 
hoboA Kynucyjibi. KpoMe roro, 3kah3ohu CTMMy»pyior npoAH^epaipuo mien* smihhcpmm- 
ca jihmmhok. nepen kaxcaoA jihhmcoA cexpeunfl sthx ix>pmohob noBuiuaerca, a b npouecce 
jiMHbKH pe3KO nanaeT. Koqui ■ oprsHMSMC jihhhhkh Hapa^y c swahsoksmh b AOcraTO'iHux 
KOJimecTBax o6pa3yiOTca lOBemuibHbie ropMOHu, to pocr jihhhhkm npOAOJiacaerca m JiMHb¬ 
KH o6yaioajiHBaioT jiMiub nepexoA oahoA jihmhhoihoA ctbahh b apyiyio. Koma ace ceepe 
4Ma HeoreHHHOB ha nocneAHeft jimhhhohhoA ctbamm 3Ha<nrrejibHO CHMacaerca, 3 kah30hu 
B bl3MBaWT OKymiMBaHHe. Ha CTHAHH XyKOJIKH 3KAH30HU CTHMyjIHpyiOT JIH3HC JIMMHHOHHbK 
ncaHeA, cnepH^Haecxyio dBanmauHio m AH<JxJ>epeHUHpoBicy MMaraHajibHMx amckob. Yaa- 
jieHMe nporopaxajibHbix atejie3 npeAOTBpauiaer npouecc MeraMop^coa. Tor ate s^xtiexx 
BbObiaaeT BHeAemte hcotchhhob. 

3<p&€Kmu ho pa30umue MJWKonumamu^ux u dpyzux miaccoe no- 
360H0HHbix. He MeHee cymecTBeHHyio pcuib b TewemtH npoueccos o6me- 
ro pasBMTHfi HrpaioT THpeoHaHhie ropMOHH y MjieKomrraioiuHX h flpy- 
nix miaccoB itosbohomhmx. HanpwMep, THpeoHnaxTOMHs, BBeneioie th- 
peocTaTincoB rana MeTHjrnioypaiuuia lvm paspymeHMe nprroBHgHoft ace- 

JIC3H MaCCHBHMMH A033MH paflHOaKTHBHOK; 131 1 Ha P3HHHX CTanaX OH- 
xoreHe3a BM3MBaioT y pa3JiHMHhix bhqob jkhbothux cyn^ecrseHHHe ra- 
pymeHHs HHAHBHayajibHoro pasBHTHs. Y TaxHx xhbothhx bmbbjis- 
ercs chhapom KpeTHHOHAHOcra: HapymeHHe nponopunfi rejia, 3a^ep*- 
xa pocra, Bsciocrb, cHHxeHHe ochobhofo o6MeHa, M3MeHeHwe coctos- 
HHS nOKpOBHMX TKaHCH, HeflOpa3BHTHe MUDIH, nO^aBJICHHC paccyacm- 
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hoh fleuTejibHOCTH, 6 ecruiOAae, cepAeaHaa cjia 6 ocn> h t.a. (Bjwib, 
1912; KaBax, HmcaTHHa, 1958). B otjihtoc ot ahhhhok aM«j)H 6 Mi y 
npeacTaBHTejieH Apyrax xjiaccoB n03B0H0UHux rapeoHAHwe ropMoma 
CTHMyjiHpyioT pa3BHTHe h nponopuHOHajibHMH poor xeaa (cm. tji. 9). 

T 3 h T 4 CTHMyjiHpyioT xax pocT, Tax h flH<Jxt>epeHimpoBKy KJie- 
tok neweHH, Mbimi;, xoxa, roHaq a oco 6 chho Aa<|xt>epeHitHpoBxy aepB- 
hoh ncaHH. Ilpa noAa&neHHH hah bmkjiiqmchmm (JjyHxuaa aprroBHAHofi 
MejsesM Ha HaaaAbHbix aranax OHxoreHesa y bchbothbix BO3Hmcai0T rjiy- 
6 oKae HapymcHns (J)yHxu,aH buchihx otacaob roAOBHoro Mosra: CHH*e- 
hmc ycnoBHope^jieKTopHoii aearejibHocTH, TopMoxeinwe hhcthhktob 
npneMa nnip, caMOCOxpaHeHaa, oopsithoctm, chhjkchmc opaeHTapoBOM- 
hmx peaxuHH h t.a. (B.M.3aBaAOBCKHfl, M.A.3 aotob, 1929). B pe3yjnbTa- 
tc ranoTHpeo3a Moiyr B03HHKaxb a h3mch£hhs co ctopohu apyrax OTfle- 
aob M03ra a nepa^epHaecicoft hcpehoiI cacreMhi. 3 th M3MCneniisi cboabt- 
ca rjiaBHHM o6pa30M k chhjkchmio npoueccoB B036yflUMOcra Hepsaux 
UCHTpoB* nepacJjepHHecxHx raarjiaeB h HepBHO-opraHHMx CHHancoB (Ea- 
paHOB, 1966; Mhuxcbhh, 1978). B ochobc dtiix Hapyrnenaft, ho-bhahmo- 

My, JIC3KMT pe3KO CHIDKCHHAM CTCnCHb AHCjxJjepeHUHJXJBKH HCpBMOH TK3“ 

hh: yMeHbmeHHe paaMepoB HeapoHOB, topmojkchhc cHHanToreaesa, chh* 

XCHMC MHejIHHH3aUHH HCpBOB H T.fl. OpH rHnCXjjyHXUHH IAHTOBHAHOft 
XCACSH y MOAOAHX MHBOTHMX HapS«y C MOp(})OAOrHHCCKHMH H3MCHC- 

hhbmh aeapoaoB BHMBjiMercsi caaxceaae o 6 m,ero caaresa 6 eaxa, 
axTHBHOCTH (BcposTHcc Bcero, 6aocHHTe3a) paaa AwxaTejibHbix <J>epMea- 

TOB, X0JIHH3CTepa3U H, B03M03KHO, ApyrHX {^epMCHTOB aepBHUX SUICTOK 

(Mpc» 1954; MaiyceBaa, 1957, 1978). KoMneHcamia HCAOcraToanocTH 
aafloreaHHx TapeoHAHhix ropMoaoB BBeAeaaeM hx muuQ mojkct Boccra- 
hobhti» npoaeccbi Aa<|xt>epeHUHpoBKH aepBaoA h Apyrax TKaaeft jramb 
b tom CAyaae, ecAH ropMoau bboamtcs ao aacryiuieHaa onpeAejieaHo- 
ro xpHTHHecKoro nepaoAa passKraii opraaH3Ma. V xpuc — 3to nep- 
Bue 10-15 Aaeft nocraaTajibaoro oaToreaeaa, y weAOBexa — nepBue 
3-6 Mecaaea. riooie aaBepmeaaa xpaTaaecxoro nepaoAa p33bhths bo3- 
HHKmae H3Meaeaaa b hcpbhhx KAencax craaoBaTca aeo6paTHMbiMH. 

y MejioBexa nopoxa o6iqero paaBHTaa c hbachhhmh KperHHH3Ma 
Moryr B03anxaTb cnoaTaaao. Oahoh h 3 npaaaH kjihhmmcckhx cfjopM 
xpeTHHH3Ma M03K6T 6bITb BpOKACHHOC HGAOpa3BHTHC HAH HOAHOe 

OTcyrcTBae nuiTOBHAHoft xcAesH. IIpHpoAa HapymeHHH nponecca ahcJ>- 
c^epeHuapoBKH *eAe3bi b 3M6paoreHe3e noxa hcaocthtomho BbiacHeHa. 
flpyraa npaqaHa cnoaraHHoro xpeTHHH3Ma y aeAOBexa — xpoHHaecxaa 
HeAOCTaTOMHOCTb fiOAHAOB B H«Hl.eBOM paUMOHC (CM. TJI. 4). 

34>#cxth THpeoHAHiax ropMOHOB Ha npoueccbi kactomhoii AH(Jx|>e- 
peaipipoBKH b paaawx Txaaax pasBaeaioineroca opraHH3Ma Bbicmax no- 
3 bohomhmx CBasaHM npesxAC Bcero c hx AeacTBaeM Ha cacreMy chhtc- 
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3a cneuH^nwecKHX 6 &jikob b xaeTxe. M b stom cjiynae, ho-bjpeh- 
MOMy, nepBHWHbiM aBjiaerca BsaHMOfleftcTBue T3 h T4 (oco 6 eHHO T3) 
C SmepHHM xpOMaTHHOM H CTHMyjIflUHfl TpaHCKpHni£HH pa3JIHHHHX BH^OB 

PHK. Kax h b peajiH 3 auHH ropMOHajibHoro 34xi>eKTa Ha MeTaMopgxH jm- 
mhhok aMcjjiiSiifi, imra 6 HTopH ciiHTe 3 a PHK npenoTBpamaxyr pasBume 
6anbmHHCTBa (J)yHicuHOHajibHbix h crpyxTypHLix Hsuemmuh b xaencax 
TxaHed MaexonHTaiomHX, HHAyiwpyeMbix thpcohahbimh ropwoHaMH. Hx 
aOOexTH, xax h y aM#H6nt» HaaHHaiOT nposBjurrbca wepe3 3HaHHTeab- 
Hbift jiaTeHTHUH nepnoA. OflHaxo u Hanajio, h MaxcHMyM acJxJ>eKTOB 
ftOATHpOHHHOBbIX FOpMOHOB B KJICTKax MJieKOnHTaJOEHHX npOflBJISIOTCS B 
2-6 pa3 6hicrpee, mcm b xaeTxax rojioBacnixoB. B 6cvn>meft creneira 
bjihshhc T 3 h T 4 Ha poor h oco6eHHo flHtJxJjepeHUHpoBxy xjierox cxa- 
3biBaeTca npn xpiHTejibHOM hx achctbhh Ha opraHH3M. Bo3mo3kho, h 
b AH<}xt)epeH4HpoBKe xjierox MjiexonHTax)mHx t crHMyjiupy cmoh. THpeo- 
HAhwmh ropMOHEMH, Taxxte cymecTBCHHaa pojib npHHaojvexcHT HHAyu,H- 
pyeMOH ropMOHaMH c6opxe nojiHMop^Hwx, (JjyHxuHOHajibHO cneuwajiH- 
3npoB3HHHx aHcaM&ieft ph 6 ocom c MeM 6 paHaMH 3HAOiuia3MaTHwecxoro 
perHxyjiyMa. IIo-BHflHMOMy, stot npouecc, b cboio onepeflb, o6ycjioBjieH 
nepBHMHUM ycHjseHiieM CMHTeaa h rpaiiciicpra cneuHtJjHHecxHx mPHK h 
o6pa30BaHH9 pPHK, xoTopue onpeaejiHicrr h nocreneHHO noa rora bjihbs 
kjt ycwuieHHC npoueccoB 6nor«ne3a ph 6 ©com» cnnresa MHxpocoMajibHbix 
6ejIKOB H (JXXCjXXnHmmOB, (JX)pMHpOBaHH5I XJieTOMHMX MCMfipaH, a Taxxe 
6noreHe3 mhtoxohaphh h o6pa30BaHne MaxpoaproB. 

3<Jxt>eKTM npojuncmuHa Ha npoueccbi o6mero pa3BHTH« y Bbicnmx 
H03B0H0HHUX H, B HaCTHOCTH MJieKOnHTaiOmHX, MSyUCHM M2UIO. Pa3JIHM- 

Hbie ropMOHajibHbie bjihahha Ha npoueccu pocra h paaBHnua no xpaihieH 
Mepe y BMcmwx iiq 3 b©h©mhhx B33 h mocb 9 sa h h Ha ypoBHe ranorajiaMMHe- 
ckoto xoHTpojifl (JjyHKitHH rnno4>H3a. Tax, ycraHOBjieHo, hto TPO — 
CTHMyjurrop cexpemm He TOJibxo TTT, ho h JITF. TaxnM o6pa30 M, oahh 
h tot xe HewporopMOHajibH biH CTHMyji cnoco6eH ycmiHBaTb cexpeipno 
060HX FOPMOHOB, BJIHfiK>imiX Ha POCT H paSBHTHC. BmCCTC C TCM HMeiOTCfl 
aaHHue, noxasHiaiomHe, hto T3 h T 4 He TOJibxo topmo 3 «t cexpemno 
TPO h TTF no MexaHH3My orpHi^aTCJibHOH o6paTHofi cbs3h, ho h Moiyr 
b Hexoropbix oiynaax CHHxcaTb ypoBeHb npoayxiiHH ranoranaMycoM 
jiaxTocTaTHHa h 3thm nyreM MOfly;uipoBaTb cexpeipno JITF rano^nsoM. 
ycraHOBjieHo Taxxe, hto CHO HHni6HpyeT cexpeiuno He tojibko CTT h 
HH cyjnraa, ho h JITF, a Taxjxe HHflyn,HpoBaHHyio c noMoop»io TPO 
cexpemno TTF. H xors xoHxpeTHas <J)h 3HojiorHHecxas pojib h flHHaMHxa 
Bcex ynoMAHyTbix BsaHMoaeHCTBHH b npoueccax pocra h o6mero pa3Bw- 
thb He coBceM scHbi, o6mee sHaneHMe hx oneBHAHo. 

Pojib HexoTOpux Apynix ropMOHOB. Oommmo THpeoHjopHHx ropMo- 
110 B, JITF h peryjinpyiomHX hx O^ktopob b npoueccax xoopaHHauHH 06 - 
mero pa3BHTHH opraHH3Ma h aH^x))epeHUHpoBKH y iiosbohohhhx npmni- 
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icaKJT yMacrac h Hexoropue apyrne ropuom*. K hx *mcay othocstcs, 

B WaCTHOCTH, ZJUOKOKOpmUKOUdbL YCTaHOBACH HX AOKajIbHblft afofr eX T 
Ha flH^xJjepemmpoBKy iiob epxHOCTH aabBeojiapHoft huihh Aenant b 3m 5- 
pHoreHeae, oco6chho apxo nposBAjnonmftcs y kpoahkob. BBenene xop- 
TH307ia hjih ero chhtcthmcckhx anauoro® 6epeMeHHUM xpojibXHxaM hah 
3aponuniy 3Ha*nrreabHO ycxoparr npoayxmuo jiennKbna «mmsam 
oco6oro noBepxHOCTHo-aKTHBHoro Bemecna cypcJjaxTaHTa h co3peaaHHe 
AeroHHoft TKJuns. Yxe Ha paHHHx aranax 3 M 6 pHoreHC 33 y xhmcth x 
B usBjixeTCfl Bbicoxax xoHQeHTpamifl rjnoKMcopTHKOHflHHx peneznopoB 
b AerxHx. C B03pacroM b Havane ncjcmamw&Horo nepncma x oimcHip a- 
Ahs 6ejixoB-pei;enTopoB faiokokopthkohaob b aerxHx nocrenerao chh- 
acaercs. HMeioTCs Taxjxe mwme o CTHMyjiHpyiomeM aeftcrBwi obdko- 
KoprHKOHAOB na <Jx>pMHpoBaHHe h apyrax TxaHeii: moaohhhx xcene3, 
peTifHM h MHeaHHa M03ra (Fpa*iHM» 1970; TepKHHiroH, 1971). 

KopTHKocrepoHAU* bhahmo, choco6hm bjihhtb Ha o6mee posBimie 
He TOAbKO OTAejIbHMX TKAHefi, HO H OpraHH3Ma B ItfJIOM. OUpOKO 3TOT 
CHCTeMHUft agxJttKT FOpMOHOB OCynjeCTBJIfleTCM rjiaBHUM o6pB30M He 
3a ever hx npaxoro achctbh 9 Ha AH<Jxi>epeHi{HpyioiAHecfl tksmh, a *ae~ 
pea nmoTaAaMo-ramx|)H3apHO-THpeoHAHyio ocb. IloKa3aHO, no ejbdko- 

KOPTHKOHAU CH0C06hU T0pM03HTb CexpeiUHO THpeOHAHHX » MOHOB 

(Mohh h Ap.* 1950; EepcoH, 1952). TopM03smee BAHOHHe caBKOxop- 
thkohaob na iAHTOBHAHyio xceAesy ocynjecrajifleTCsi, Bepomee Bcero, 
Ha ypoBHe nmoranaMyca. Bo3moacho, hto aaMTeabHuft B«6poc fopmohob 
KO pM HaAnoweuHHKOB npH pasjuriHux B03aeftcTBHflx uoxer TGp^osHTb 
npoijeccM o6mero pasBHTns mojioamx oco6eft Mepes TopMOxerae 4>ymc- 
AHfl nprroBHAHofi xeaesH. 

JfHcyjiuH HrpaeT Baxmyio poAb b npopecce an4»4>epeHH*poBXH 
pxaa ncaHeft (moaomhmc acooh* npocraTa, kocth). noxaia»n» hto 
HRbeicAHH HHcyjUHa b aKorroMHMf Mcmoic onAOAOTBOpeHHoro xftaa xyp 
MoryT Bhi3BaTb Ae$exTi* paasHTHs 3 m6phoh 3, HMHTHpyxnmie Bcrpexaio- 
nmecfl b npHpoAe reHenraecxHe a^cktm (6ecxBocrocTb, yxoponeHne 
BepxHero kmmsb a), T.e. sbjisiotcs hx 4>eHOxonH9MH (Mapxepr, Ypnm- 
pyHT, 1971). 

BaxcHyio panb b AH<Jxi>epeHUHpoBKe mhoihx Txaneft m opraHOB 
(cAH3Hcn*x ofaAoaex, AepMbi, nowex, psm xejie3 h ap.) arpanr zopmo- 
HOJibHbie pemuHOudbL 


rOPMOHbl H nOJIOBOE PA3BHTHE 

Sbcuhodhs pa3AeAHAa npaxTHHecxn see xchbothdc aapCTBO He 
TOJibxo Ha bhau, ho h Ha ABe OnoAoravecxHe xareropHK opramraitoB — 
Mysxcxne h xceHcxne oco6h. Cootbctctbchho noaoBoe pa 3 Bimie cbqahtcs 
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k nanoBOH flH^epempipoBice — craiioBjieHHio Myaxxiix n jkchckmx 
opraHH3MOB icaacaoro Biiaa, roroBhix k pa3MH0*eHHK>. ricvioBaa A»4xf>e- 
peHAHpoBKa, 3aTparHBaa b nepByio ovepea* um6ojice ray6oxo penpo- 
AyKTHBHyio CHCTCMy — roHa^H, ncvioBoft TpaxT, napyxcHHe reHHTajiHH, 
MOJiOMHue jKejiesH, HeHpoaHAOKpHHHbie CTpyKTypM ee peryjumHH, — 
oxBaTMBaer h bccb opramoM b neaoM b cootbctctbhh c ero fiHoaora- 
wecKHM npeaHa3HaveHHeM. B pesyjaTaxe 0 Ha BKjuowaer b ce6s paaaii- 
hhb: Mop<lxvionniecKHe (ahmop4>h3m ncuiOBoro annapaTa h lmoxecrBa 
napa- h 3KcrpaceKcyajn>Hux npHanaxoB); <J)hBHOJ ioniwecKHc (o6pa30Ba- 
Hae Toro hjih HHoro Tima raMeT, cooxHomeime h xapaxTep npoayieiptM 
ncxaoBux h Apymx ropMOHOB, c})yHKti,HH nojioBoro annapaTa h apyrax 
opraHOB, aaanTHBHue nponeccu, noBeaemie); (JjyHicnHOHajibHo-nonyaii- 
uhohrmc CcaMnw o6ecnevHBaioT b ochobhom kojihrcctbo noroMCTBa, 
caMKH ero xawecxBO). 

OopMHpoBaHHe AHcJj^epeHUHpoBaHHoro noaoBoro ^enonma npo- 
TexaeT MHoroaramio, HannHas c MOMCHxa odpaaoBaena shtotm h KOHwas 
nojioBHM cospcBamieM (nyfiepTauneH). Oho onpeaeaaeTca b oHToreHeae 
reHeTHMeCKHMH H ropMOHajIbHhlMH MexaHH3M3MH, nOOieflOBaxeAbHO 
o6ecnenHBaiomHMH y mhbothwx npoauiCHHe aabTepHaraBHbix nep- 
BHWHblX H BTOpHMHUX nOJIOBMX npH3HaKOB (M.M.3aBaaOBCKHH, 
1922, 1926;3 ckhh, 1951), nan reHeTHwecicoro, roHaaaabHoro h 
coMaTHwecxoro noaa (Yiuicoh wap., 1981). 

IlepBHWHbie ncuiOBwe npH3HaKH rcjimkom acTepMHHHpyioTca re- 
HenmecKH (b ochobhom Ha6op cneiuiajibHux noaoBbix xpomocom) , o6yc- 
aOBjiHBaa TOJibxo ran roHaa (ccmchhhkh hjih «hmhhkh) h cooraome- 
HHe cexperapyeMbix hmh anaporeHOB n scrporeHOB (b Myxcxnx op- 
raHH3Max oho ropaaao Burae, mcm b jkchckhx). reHeranecKHH ncui on- 
peaejiaeT roHaaaabHuft. Btopmhhc noaoBbie npH3«axH y caMnos no3BO- 
hohhmx yace ucjihkom 33bhchmh ot ropMOHOB roHaa, sunovaa ® ce6a 
ran nojioBoro TpaxTa, mapyacHbix remfTaaHH, mojiowhhx *eae3, xapax- 
xep cexpeuHH roHaaorponHHOB rano<J)H30M, cneuHcJjHxy noBCflCHiia h 
aaanTHBHbix nponeccos (b KQHiie kohrob bcc (JiyHioniH opraHHSMa). 
FoHaaaabHMi noa y caMupi onpeaejiaeT coMaTHnecKHft. TaxHM o6pa30M, 
nojioBaa an^epeHipipoBKa — pesyatTax nocjieaoBaxejibHoft peaawsa 
uhh asyx nporpaMM: reHerawecicoH h ropMOHajibHOH. Tlpn 3tom ropMO- 
HajibHaa nporpaMMa BTopHraoro noaa peajiHsyexca Ha ochobc reHersme* 
cxofi, hjih npeo6pa3ya (caMUhi), hjih yciumBaa (c3mkh) nocaeamoio. 
Ecjih 3HaoxpHHHMft MexaHHSM noMCMy-jfflfio BbiKjiiovaeTCfl b 3M6pnore- 
Heae, awJxJjepeHnHpoBKa btophmhmx hojiobhx npHsnaKOB He nponcxo- 
airr. B stom cay Mae h y MyxcKHX, h y jkchckhx oco6ett bhc 33 bhchmocth 
or xpoMOCOMHoro Ha6opa coManmecKHX kjictok npoHBjiaeTCa oaHoran- 
hhh 6a3HCHuit (h efixpaa bhmh) noa, 4>^PMHpyiomHilcs Ha oc- 
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HOBe reHeTHMecKOH, «6e3ropMOHajibHOH» nporpaMMM pasBHTHs axcTparo- 
HamuibHux crpyKTyp. y MjieKomrraiomHx 6a3HCHMH non — ixeHCKHft, y 
htku h HCKOTopMx bm(|)m6mh (b vacTHOCTH, v mnopijeBOH jiarymxn) — 
MyjxcKOH. y caMuoB M^exonHTaiomHx MyMCKHe noaoBue ropMOHw, 
«nepeaejiuBaiOT» HeihpajibHUH meucmnlk non b Myxcxoft, a xeHCxne 
nomoBue ropMOHM ycmiHBaiOT HeftTpajibHuii nan. y irran h aHajiorwa- 
hhx rpynn jkhbothhx imeer mccto ofiparaas xapniHa: xpaHC^opMairopH 
6a3HCHoro nojia — jxeHCxne nojiOBue fopmohm, a Myjxcxne — ycxunrre- 
jih 6a3HCHoro nojia. 

renemuHecKue MexanuaMU (popMupoaamisi 
nepeuHHoeo nojia u zopMoucuibHou npozpoMMM 

Jinn nariHOijeHHoro ^opMMpoBaHHs norra b kohcmhom cmere Heo6- 
xoAHMa axcnpeccHB no xpaHHefi wrepe 18-19 reHOB, jioxajiH30BaHHhix 
b nojioBHx xpoMOCOMax (X h y) h, BepoflTHO, b ayrocoMax (A). Bmcctc 
c TeM noA TepMHHOM ♦reHerHMecKHH noji» npHHHTO noApasyMCBarb rciaB- 
Hbie no^AHc}xt)epeHUHpyiomHe reH&i (H3Becnm Bcero Tpn rena), npncyT 
crayiomHe hjih orcyrcTByioinne b nojiOBbix xpoMOCOMax h nporpaMMnpy- 
lomwe ahmop4)H3m ronafl. 

flerepMHHaipfs nepBHHHoro nojia. y Mjiexomrraioiinix miencn 
xeHCKoro opraHH3Ma coaepjxaT roMOMop<J)Hyio napy ncuxoBHx xpoMo- 
com — xapnoTHn 2AXX (AHiuiOHAHtiii Ha6op ayrocoM c oahothiihmmh 
nouioBMMH xpoMOCOMaMn). KjieTxn axe MyjKcxoro opraHH3Ma coAepxcaT 
reTepoMopcJiHyw napy nojiOBbix xpomocom — ahimohahh# xapnoTHn 
2AXy. y imm, mnopueBOH jiarymicH h xsocraTMx aM$H6Hft HMeer 
Mecro o6paTHa« CHTyamu: y caMox nojioBbie xpomocomu reTepoMop^HH 
(2AXy, hjih 2AZW), y caMiioB — fomomopcJjhh (2AXX, hjih 2AZZ). 
Taxaa AH(]xj)epeHiiHpoBKa xapnornna aejiaerea raaBHoft reHernwecKH 
ACTepMHHaHTHOH HpOrpaMMOH (JxipMHpOBaHHfl TH03 rOH3A C M0MCHT3 
amanita raMer b 3Hrore. Vtkc Ha paHHHx aranax 3M6pnoreHe3a (y aejio- 
sexa b xoHiie 1-ro Mecapa) Ha ochobc abhhoh reHenniecKOH nporpaMMw 
H3 o6mero CucexcyajibHoro 3awaTxa — nperoHaAHoro Bajinxa u ero xjie- 
tok roHoiprroB — HaaHHaioT Heo6paTHMo AH(Jxt)epeHii 1 HpoBaTbca hjih 
ceMeHHHxn i hjih HHHHHKH. V caMiioB roHOUHThi pacccjisiOTca h npojimjie- 
pnpyioT b neirrpajibHoi, MeayjuiapHoft sohc nperoHaflH, (JxipMHpya ce- 
MeHHHK. y caMox roHonHTbi pasBHBaiOTCfl Ha nepHcJiepHH, a xopTHxajib- 
HOH 30HC, (JxipMHpya aHHHHK. 

floxasaHo, hto y-xpoMocoMa 6ojibniHHCTBa MjiexonHTaiomHX co- 
AcpxcHT reHbi MacxyjiHHH3auHH, T.e. (JxipMHpoBBHHa Myjxcxoro nojia. 
B 3Toi xpoMocoMe, b ee kopotkom iuiene, jioxajiH30BaH Ba^HenmnA 
«MyjxcxoH» reH, xoAnpyiomnn cneuHcjjHMecKHil KJiioaeBOH 6ejiox — op- 
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raHHsarop Macxy^HHH 3 aoHH nperoiiaj&H H-y aHTireH 1 (Oho, 1977; 
rieftipK ■ Ap., 1987). 3tot ojraroMepHHft 6ejiox BcrparaaeTca b onaa- 
MaTHMecxyu xeiftipaHy ixjhouhtob h, B3aHMomeficrByji c hx Mew6paH- 
hmmh peAenropaifH, HHflymipyeT pammimn ixmasu no nyxcKony rany. 
Bes HHAyxnra 6ejmom H-y nperoHaAa y caMOK MjieromrraiomHx caMO- 
npoHSBonbHO 4>eMHHH3HpyeTcs, T.e. TpaHctJxjpMHpyercji § xhhhhk. Mac- 
KyjniHHSHpyiomHe s^ckth H-y-aHTHreHa ycomsmyrm orpaHHMen- 
HUM KOJIHWeCTBOM 6ejIKOB — HHAyXTOpOB UQJSa, KHM KOTOpiMX JIOXajIH- 

soBami b raft xe y-xpoMocoMe (Max JIapeH h ap*. 1984; neJtax m AP-» 
1987). Heo6xQAHMO ncAwepxHyTb, «rro MacxyjiMHMSHpyiomHe reHu 
y-xpoMocoMu ■ hx 6ejixoBue npoAyxTM peanHsyiOT cboh 
nojiAH$$ep£Hn,HpyioiAHe atfxfcexTH tojibko b nperoHaAe » He 
AeftcTByior b PKCTparoHaAajibHux TxaHax Ha vcex aranax ohto- 

resesa. Oymcmni arofi noaoBoft 
XPOMOCOMU B neJlOM OrpaHHNeHH 
bo Bpexemi h npocrpaHCTBe h cbo- 
Aorca npeHMymecnieHHo x <Jx)pMH- 
T«hom pOBaHHIO CeMeHHHKa Ha paHHHX 
aranax 3M6pnoreHe3a (phc. 73). 
BMecre c xeM, sBjisscb xjiio«bhm 
3BeHOM reHeTHweacoft nporpaMMu 
AH(t><t>epeHnHpoBKH nepBHMHoro 
nojia, ncxoAHuft ahmop4>h3m reHO- 


Puc. 73. reHeiviecKHe h ropMoom- 
mie nexaHB3MH craHOBjieHHa r<ma- 
AaxbHoro h coxaTHxecxoro nojia y 
MTiexorurraiomBx: 

y — Y-XpOMOCOMm, X — X-XpOMOCOMX, Af, — 
■yrocoMM, Am — maporeHu, 3 — a crporcifci; 
tmUHiMM o 6 o 3 m«ieHMX cm. • t cx ctc 

mb He HCMepnbiBaeT Bceft ikuihoth aroft nporpaMMbi. IIojiHaa rene- 
THMecxaa nporpaMna, Aasaa HaMajibHhift HMnyjibc x AmJxJjepeHUH- 
poBxe ixwaA 3a c«ieT hbjimmms hjih otc>tctbh,« V-xpomocomm, SAHOBpe- 
mchho BKmoHaer b ce6a, c QAHoft cropoHu, axcnpeccax) psm reHOB, 
OTB e rcTBeHHHX 3a Aa^BHeftmee paaBirrae ronaA h ctshobjickkc rana 

1 B HacTosoaee Bpexs rancweaa o 6 onpe/jejiHiomefi pom H—V bhthtchb ■ 
AerepMHiiuvfM p«3BHTMfl ceMCHHHKOB OTBeprHyTa. B mmecrrn KJUWKAaTOB m pom re- 
ho xopOTKoro aw** y-xpoMOCOMbj, AeTepMMHMpyiomHx paaBMTHe roiuA MJieKomrnuomifx 
no MyxcxoMy mny, pBCCMBTptiMiOTCfl am @h* ipwrepi-oyiouiM bmcokoA 3boak>uh- 
ohhoA BOHcepMTMWiOCTMO — SRY m, * MeHbiueA creneHH. ZFY (Max JIapeH, 1993) 
[flpuju. ped.] 
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aHaoKpHHHoft (J>yHKHHH, t.c. 3a co3AaHne AH(Jxi>epeHHHpoBaHHoft ropMO- 
Hajn»Hofi nporpauuu; c flpyroft — axcnpeccnio reHOB, orarrcrBeranux 3a 
rOpMOH33BHCHMyiO flH(JxJ>epeHEtHpOBKy 3KCTparOHaflajn>HUX, BTOpmHUX 
ncuiOBux npHsnaxoB, T.e. 3a npneM h pcajnisanmo rana ropMOHajibHoft 
nporpaMMbi (Poses h AP-. 1991). yxa3aHHbie cropOHu c^opMMpoiiaHiia 
nona ocymecn Fiores raaBHUM o6paaoM Ha ochobc axcnpeccra o6mnx 
hcxqaho nojraeAH(]x|)epeHAHpoBaHHbix renos. He cseiuienHux c Y-xpo- 
MOCOMOft (cm. PHC. 73). 

CTaHOBjieHHe 3 haokphhhux (JiyHKUHH roiiaa. Ha pamrax crajputx 
opraHoreHe3a ronan b hhx HasHHaercs 6 hochhtc3 h cexpemia anapore- 
hob h acrporeHOB. 3 th npoueccH ocymecrBjiaiOTCH b SMSpHoreneae 
(JKoct, 1947, 1960; Bojn4> h op., 1953). CHasajia ohm npoHCxoAsrr 
cnoHTaHHO, a b xoHne 6epeMeHHOCTH no# KompaaeM roHaAOTpoamix 
4>yHKimft nmoct)H3a. reHerawecKH 3airporpaMMHpoBainiaH cxopocTb npo- 
ayxnifH anaporeHOB (Ah) ceMeHHHxaMH Bceraa 3Ha*nrrejibHO Bume, weM 
acrporeHOB (E). Broxe upeMS shhhhkh cexpenipyiOT E c Ocummeft hjih 
T oft xe cxopocTbK), vro h Ah. Tax, y sejiOBexa h xpojiHxa b nepHOA 

MaKCHMaAbHOft 3M6pHOHaAbHOft aKTHBH3aUHH, xax H BO B3POCJIOM COCTO- 
mhhh, npoAyxHHB ceMeHHHxaMH Ah npeBbimaer npoAyKmno E npHMepHo 
Ha flBa nopxAxa. B aHaaorasHbie nepwoAM OHToreHeaa hhhhhkh sthx 
bhaob cexpenipyiOT E c npHMepHo Toft jxe hjih 6ojibmefi cxopocrbio no 
cpaBHemoo c Ah. TaxnM o6pa30M, AHfJxJjepeHUHpoBxa ronaa hphboaht k 

XjXJpMHpOBaHHK) B HHX He pa3JIHHHbIX FOpMOHajIbHUX CHFHaJlOB, a HCUISa- 
BHCHMOFO HX COOTHOmeHHB. 

Una peajni3amiH ropMOHajibHbix atniajiOB wpe3BbmaHHO Baxmo 
hx npeo6pa30BaHHe b pearapyiomHX Kjierxax, noABeprmHxca nojioBoil 
flHcjxfcepeHUHpoBice. MHorae Macxy;iHHH3Hpyioiime d^exm Ah ocy- 
mecrajiaroTCfl He TOJibxo cexperapyeMUM ceMeHHHxaMH TecrocrepoHOM, 
ho h H36npaTejibHO ero TxaneBMMH Mera6ojiHTaMH — 5a-flnniApoTec~ 
TOcrepoHOM (5a-DT), aHApexrraHAHOJiaMH h E (flenep, 1987). Cnoco6- 
Hocrb TxaHefi b aaBHCHMOCTK or nojia Mera6ojiH3HpoBaTb TecrocrepoH 
c o6pa30BaHHeM axTHBHMx ero npoH3BOflHMx Taxxce (JX)pMHpyerca B 3m6- 
pHoreHe3e. 

,n,HcJxJ)epeHqHpOBKa 3HAOKpHHHOft (JjyHXHHH rOHaa CBQAHTCa He 
TOJibxo x npoayKUHH rjiaBHbzx noaoBbix ropMOHOB — crepOHAOB. B ce- 
MeHHHKaX H flHHHHKaX B OCHOBHOM Ha 3M6pHOHaJIbHHX, a HHOIAa H Ha 
paHHHX nocTHaTajibHwx craAHax OHToreeeaa o6pa3yercs oco6uft rjmxon- 
poreHAHbiii fopmoh — (JjaxTop perpecHHH MiojuiepoBbix xaHajiOB 
(CDPMK) Ojibrep, 1966; nnxap, 1978). <DPMK b otjihwhc or noaosbix 

CTepOHAOB — FOPMOH y3KOH HanpaBJieHHOCTH AefiCTBHS. Y MyXCCKHX 

oco6efl oh cexperapyeTca b SHamrrejibHO 6 ojimiihx KOAHsecTBax, mcm 
y xceHCKHx, h CTHMyjiHpyer perpeccnio 3asancoB eHCxoro ncuiOBoro 
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Tpaicra — MKwmepoBHx KaHajiOB, a Taxxe ywacTByer b HaoajibHbix 
aranax cfiopMHpoBaHHM ceMenHMX xaHajibiieB h nocTHaTajtwioro onyme- 
hhs TecTHKyji b MomoHxy. Y xeHCKHx oco6en oh topmo3ht coapesaiiHe 
(JXVUIHKyjIOB B HHMHHKe Ha 3K(6pHOHaJIbHbIX CTaaHSX pa3BHTH£. 

B npoi^ecce HHAHBHflyajibHoro passHTna jkhbothhx hmciot mccto 
flBe rjiaBHtie bojihh aKTHBHaaipm Ah- h E-^yHKipii roHaa: nepBas, 
BpeMeHHO B03HHKaiomas b 3M6pnoreHC3e co cnaaoM b nepHHaTajibHOM 
nepwoae; BTopas, ycTOHWHBO B03HHKai0D4as b npopecce ny6epraipiH. 3 th 
ffBe 3anporpaMMHpoBaHHbie reHeTHwecxH bojihh aKTHBH3auHH nocjieao- 
BaTejibHO oSecne^HBaioT ropMOHajibHyio nporpaMMy HHcJxJjepeHmipoBKH 
BTopHHHoro ncvia. 

CeMeHHHKH. JleHqnroBCKHe kjictkh ceMeHHHKOB wejiOBewec- 
xoro ruioaa uaoHHaxrr cnoHTaHHO ceKpempoBaTb TecrocrepoH y;xe Ha 
8-9-ft Heaejie BHyTpHyxpoSeoH «h3hh. Ero KOHO.eHxpan.HS b kpobh ao- 
CTHraer MaxCHMyMa k 10-h Heaejie h aepxHxcs Ha flOCTHrayTOM ypoBHe, 
kotopuh cooTBeTCTByeT HH^Hefi rpaHHoe coaepxaHHs ropMOHa b kpo¬ 
bh b3pocjihx MyjKOHH (260-370 ht%) no 19-ft Heaejra. B aro xe BpeMs 
xax jieHflHroBCKHe kjictkh ccmshhukob. Tax h aimporeH-xoMnereHT- 
Hue kjictkh 3KCTparoHaaajibHhix crpyxTyp npHo6peraiOT cnoco6Hocrb 
npeBpaman* TecrocTepoH b axTHBHpoBaHHbie Mera6ojiHTM. 3aTeM cexpe- 
UHs TecrocTepoHa ceMeHHHxaMH nocreneHHo CHroxaeTCs BCJieacTBHe Bpe- 
MCHHOM ranOTpO0HH JieHflHrOBCKHX KJieTOK, H K MOMCHTy pOX^eHHfl 
(40-s hcacjih) KOHiteHTpaims Ah b xpoBH y MajibonxoB (Kax y h aeBO- 
oex) HaxoAHTCS Ha ooeHb hh 3 kom ypoBHe (25-85 ht%). AHaaoraoHyio 
AHHaMHxy npeTepneBaiOT h npoayimpyeMbie 3M6pH0Hajn>HHMH ceMeH- 
HHxaMH E, ho Ha 3HaoHTCJibH0 6ojiee HH3K0M ypoBHe (Mhukcrko, 1978; 
Yhjicoh h aP*> 1981). riocjie pojkachhs KOHueHTparpni AhhEb kpobh 
npoaojuxaiOT ocraBarbcs AJiHTejibHoe bpcms TaxHMH xe hh 3 khmh. Bto- 

PHMHMH OTOeTJIHBMH HG^bCM KOHHCHTpaOHH Ah npOHCXOflHT B npe- 
ny6epTaTH0M nepnoae (12-14 jier). B aajibHeHmeM hobhh cxawox npo- 
jsyKipfH 3thx ropMOHOB BbisBjiseTCs b nepHOa ny6eprauHH (15-17 jict). 
B 3TO BpeMfl ypOBeHb E B KpOBH yBCJIHMHBaeTCS OTHOCHTCJIbHO MajIO. 
B o6a nepHOfla axTHBHsaoHH irmaa (oco6chho bo 2-m) y jihu, Myxcxoro 
nojia CTepoiworeHe3 b ceMeHHHxax nponcxoaHT noa ooshthbhmm koht- 
pojieM roHaAOTpOHHHOB rano^Hsa — Jir h OCT (Cbboshko h ap., 1978). 
riocjie nojiOBoro cospesanHs cexpepHs TecrocTepoHa y MyxoHH npoacui- 
xcaeT noBhimaTbcs ao 25 JieT. AHajiorHMHue b o6npfx oeprax 3axoHO- 

MCpHOCTH aHHaMHKH nOJIOBbIX CTCpOHaOB BfalSBJieHfal H B OHTOrCHeSe 
caMpoB apyrax bhaob MjiexomrraioiaHx. B oacTHOCTH, y xpbicfai 3 m6pho- 
HajibHbiH noabeM TecTHxyjispHOH npoayxoHH Ah, a Taxxe E npoHcxoaHT 
Ha 15-17 -h aeHb 3M6pHo:reee3a, aocrnras MaxcHMyMa Ha 18-22 -h aeHb, 
x MOMeHTy poxaeHHs. Ilocjie poxaeHHs xpucsT Ha6jnoaaeTCs Hexo- 
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TopMi; cnaA cexperopHOH aktiibhocth roHaA. Oahexo ypoBeHb TecrocTe- 
poHa b kpobh ao 4-6-ro aha npoAOAxcaeT ocraBaTbca bhcokhm. B nocjie- 
AyiomHe ahh bcahmhhh xoHaeirrpaipiH h TecTocrepoHa, h acrpa^HOJia 
(E 2 ) CHHXaiOTCfl. npa 3T0M KOHUCHTpaiiHS Ah npoAOA*aeT OCTaBaTbCa, 
HecMorpa Ha nocroaHHMe {JuiyxTyaxiHH, chhacchhoh go nepnofla npeny- 
6epraiuiH (48-h gem*) h bcaga 3a 3thm peaxo h ycroHHHBO Boapacraer 
nog ACHCTBHeM roHaAOTponHHOB. KoHi;eHTpaAHa *e E nocjie HeoHaTajib- 
Horo cnaaa HecxoAbxo BoapacTaeT 3a cweT npncyTCTBHa b kpobh KpucH 
3CTporeHCBfl3HBaiomero a-tJjeTonpcrreHHa, a 33 tgm cHHAtaerca k npeny- 
6epraTHOMy nepHOAy b peayjibTaTe hcmcshobghmm aroro 6ejnca. B no- 
CTny6epTaTHOM nepnOAe xoHiieirrpaiuia E 2 bhobb noBumaerca. (JlH6ep- 
6yprHAP-, 1979; IJepHyc, 1986). 

McoieAOBaHHe oHTorenesa shaokphhhhx cJ)yHKUHH roHaA Taxxe 
noKaaajio* mto y 3 m6phohob MeAOBexa m kpmcm oahobpgmchho c Ah h E 
HaMHHaeT cexpeTHpoBaTbca OPMK. Ero npoAyxipia KJieTxaMH CeproAH 
y weAOBexa npexpamaeTca x MOMeHTy pojkachhh. Y csmisob kpmch 
OPMK npoAOAxaeT npoAyHHpoBaTbca ao 20-ro ahs nocraaTaAbHOH jkh3- 
hh (ByHAep, 1980). 

Shmhhkh. OHToreHe3 3 haokphhhmx cJ)yHKi;HH bhmhhkob y 
MAexonHTax)mHx Hayden mchcc noApo6Ho. HaxoiiAeHHbie Aamuie no3BO- 
abiot CMHTarb, «rro, no-BHAHMOMy, AHHaMHxa E, Ah h OPMK b shw- 
HHxax b 3M6pHOreHe3e b ucaom noBTopaeT AHHaMHxy crepoHAoreHe3a 
b ceMGHHHxax. CAGAyer otmcthtb, bto b 3M6pnoHaAbHux aHMHHxax 
^OAAHxyAoreHea iipohcxqaht omche mcaachho, h npoAyiieHTOM E b hhx 
aBAaGTca basskhm o6pa30M OBapHaAbHaa crpoMa (Mhukcbhw, 1978). 

PeaAH3auHB reHeTMHecxoH nporpaMMbi 0opMMpoBaHKa btophh- 
HblX nOAOBbIX npH3HaKOB. Mm yxe FOBOpHAH O TOM, vro BTOpHHHbie 
noAOBwe npnsHaxH AHtJxJjepeHUHpyioTca b opraHH3Me noA bahshhcm 
cooTBCTCTByioiAHx noAOBbix CTepoMAOB Taxxx Ha ochobc gahhoh reHe- 
THwecxoH nporpaMMM. TeHu noAa Y-xpoMocoMM b axcTparoHaAaAbHHx 
crpyxTypax MyxcxHx oco6ch npaxTHwecxH He axcnpeccnpyiOTca. Ecah 
ropMOHaAbHaa nporpaMMa b 3thx noA3aBHCHMbix crpyxTypax no TeM 
hah hhum npHMHHaM h 6 peaAH3yeTCa, to y caMnoB h caMOx npoaBAaerca 
OAHOTHnHbiH 6a3HCHbiH noA, y MAexonHTaiomHx (]x>pMHpyiomHHca no 
xeHCKOMy THny (cm. pnc. 73). 

Taxaa CHxyamia MoxeT B03HHxaTb npn bhkaiomghhh (fryHxmiH 
roHaA Ha paHHHx 3Tanax 3M6pnoreHe3a. Ta xe caMaa CHTyauna Bocnpo- 
H3BOAHTCa fiMKAfOMCHHCM (J)yHKUHH pciienTOpOB nOAOBMX FOpMOHOB B 

TxaHax-MHmeHax. R axce npn HopMaAbHOH shaokphhhoh cJjyHKUHH roHaA 
OTcyTCTBHe hah ocAa6AeHHe ropMOHaAbHoif peuemjHH y 3 m6phohob npn- 
boaht x Ae4>exTaM cfx*pMHpoBaHHa btophmhofo noAa. 3Ta CHTyaipaa 
HMeeT Mecro npn reneTH^ecxoM Ae^exTe AP — nexoTopMx (Jx)pMax 
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CHHapOMa TeCTHKyjIflpHOfi (J)eMHHH3aUHH (Tfm). 3tot CHHHPOM npea- 
CTaBjiMer co6oft, ksk yxe OTMeManocb, HaoieACTBCHHoe 3a6ojieBaHHe, 
caeiuieHHoe c X-xp0M0C0M0ft, npoaBjiaiomeecs b bhm& Myxrcxoro nceBao- 
repMa(J)poAHTH3Ma. Aannoc 3a6ojieBaHHe Bcrpe^acrcsr y momeA, xpynno- 
ro poraToro cxora, Mumeft h xpuc. Ilpn mhoiux $opMax cnnapoMa Tfm 
BHflBAeHa 3HamrrejibHaji HeaocraTowHOCTb AP, vro h oOycaoBJiHBaeT 
aHAporeHpe3HCTeHTHOCTb ncancfi h nporaiemie cmmiitomob 
hhs. BmuiioweHHe (JjyHKijHH AP b axcnepHMeHTe mox&t 6bin nojiy^eHO 
c noMombio aHTHa«AporeHOB (EapflHH, Karrepoa^, 1981). 

HirrepecHO, mto HexoTopue (JxjpMw Tfm Tax hjih HHawe oOycaoB- 
JieHM CHfDKeHHUM CHHT630M B KJieTKaX-MHmeHXX 5a-peflyKTa3M, 3XTH- 
BH3Hpyiomeft TecrocTepoH. 3th cfsopMH cimapoMa — caencTBHe fletJjexT- 
hocth axcnpeccHH resia aaHHoro (frepMeHTa, Taxxe cueiuieHHoro c X-xpo- 
MOCOMOft. 

TaxHM o6pa30M, nojmasi reHeTHwecxaa nporpaMMa nojiOBoft 
4>epeH4HpoBKH (fxjpMHpycr this roHa^, sasHCHMyio or noaa ropMOHajib- 
Hyio nporpaMMy, MexairasMM ee npweMa a peajmsaipiH b sxcrparoHa- 
aajibHHx crpyxTypax. 

ropMonajibHbie Mexanu3Mbi (popMupoaaniui 
emopuHHoeo nona 

TopMOHajibHue MexaHHSMM nojioBOH flH^xJjepeHUHpoBXH o6ec- 
newHBaioTCii b ochobhom Ah h E h onpeaejmiOT ahmop 4)H3 m btophw- 
hhx nojiOBbix npHSHaxoB. Ohk peaaH3yiOTCfl MHoro3Taimo bo BpeMeHH 
h MHoroHanpasjieHHO no nyHKTaM HeHCTBHB. Bo BpeMeHH ijeHTpajib- 
Hue co6biTHB npouecca passoparaBaioTcs Bc/iea 3a BhnneoTMeneHHhiMH 
JspyMM BOJIHaMH aKTHBHSaipfH 9HA0KPHHHMX (J)yHXUHft IX)Haa — 3M6pHO- 
HajibHon/HeoHaTaabHoft h nyOepTaTHOH. Ilocjie 3aBepmeHHs iiojioboh 
aH^xJjepeHUHpoBKH opraHH3Ma b ny6epraTHOM nepwoae ropMOHanbHbie 
MexaHHSMM BMnOJIHflIOT pOJIb Heo6xOJ?HMMX HOOTep3KHBaKSIB[HX H MQUy- 
jinpyioiHHx sjhaxTopoB npoueccoB pasMHoateHHs Ha npoTsuxeHHH Bcero 
penpoAyxTHBHoronepHo^aOHToreHe3a (cm. rji. 11). MecTO peajiH3a- 
Hhh ropMOHajibHMx 3(JxJ)eKTOB — no cymecTBy Becb opraHH3M. B nep- 
Byio owepeab oftbexT narwHcJxJjepeHUHpyioinero fleftcrBHs roHaaajibHMx 
ropMOHOB — MOHOcexcyajibHMe opraHM penpoayxTHBHoft ecfjepH h Henr- 
PM M03ra, XOHTpOJIHpyiOmHe CCKpeHHK) nOJIOBMX CTepOHflOB H cexcyajlb- 
Hoe nOBeaeHHe. OflHaxo ofmexTaMH hojiobom flH(Jx£>epeHUHpoBXH sbjis 
iotcs h 6HcexcyajibHhie crpyxTypM: iichtpm M03ra, peryjinpyiomHe He- 
noaoBoe noBe/semie h HeHpo-3HqoxpHHHMe npoueccM, He CBraaHHMe 
c nojiOM; neneHb — 6ojiee 100 MeTa6ojiHHecxHx npoueccoB; HexoropMe 
cJjyHXHHH nonex u ohohhmx xcejie3; thmhko- jiHM(}x)HaHaa cHcreMa, b oc- 
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HOBHOM T-KJieTOTOblft HMMyHHTCT; nOKpOBHbie TX3HH (xapHKTCp SIIHTe- 
jraajibHux crpyKxyp bojiocshofo hjih nepbeBoro noKposa ■ AP-); paaMepa 
h Maces Teas. Tskmm o6pa30M, flHtJxJjepeHUHa^bHHMH no nany oksshb a- 
iotcs He TOJibKO penpoayKTHBHwe, ho h aAairraBHbie (b nrapoKOM CMucjie 
3Toro noHSTHfl) npoueccM opraHMSMa xax oahhofo i^enoro (Posen u Ap., 
1987-1991). Kax y*e roBopmiocb, Ah h E 3aHHMaiOT iieirrpajibHoe Mecro 
b cosnaHHH ropMOHajibHofi nporpaMMH. IIo CBoeMy conepxaHmo hoaah<J>> 
<}>epeHUHpyiomHe agxJrcicTH sthx fopmohob, MoptJxjreHeTHwecKHe h <f>yH- 
Ki^HOHSJibHBie, Moiyr 6bm> nporpaMMHpyiOHmMH CaeTepMHHHpyiomHMH, 
opraHHsyionptMH) m peryji jitophwmh (MOAyjmpyKHAHMH). no CBoeft Ha- 
npaBjieHHOCTH 06a nma s^cktob ChiBaiOT CTHMyjiHpyionpiMH (no3H- 
THBHHMH) H HHra6HpyiOHmMH (HeraTHBHbIMH). 

nporpaMMupyiomne scj^exTU fopmohob Heo6paTHMO 
TpaHa^opMHpywT neftTpajibHuft non, npowHO 3axjiaAi*BaiOTCj b hsmbth 
KJieTOK-MHmeHeft, ycroftwHBo npoiiBAflioTCs b hx *H3HeaeaTejn>HOCTH 
nocjie HpeicpameHMa acmctbhh fopmohob h nepe^aiOTca noroMCTsy xjie- 
tok b nponecce hx npoantJjepaijHH. 3th bjihshhs HaBcema nepenocsT 
nojl B KJieTKH-MHmeHH, cJ)HKCHpyiOT nOJIOByiO flH^XjjepeHUHpOBKy Ha 
ypoBHe 3KCTpaF0HaAajn>Hbix smerwaiHx nonyjiamifi. 3anporpaMMHpo- 
BaHHue onHaxAbi fopmohsmh nojiOBue hphshskh Hacrojibxo craSajibHH, 
vfo yxe He noAAaiOTCfl nepeneaxe c homohjmo nocjienyionmx ropMOHajib- 
Hbix BoanefiCTBHit. ZJerepMHHHpyiomHe 3 €fxf)exTH HaHfxuiee ncurao ocy- 
HteCTBJHHOTCfl Ha paHHHX CTaAHSX OHTOFeHe3a. 

PeryjiflTopHae s^^eKTu hqaobhx fopmohob o6paTHMu 
<TpaH 3 HTOpHbi) ( peajiH3yacb jinnib b npHcyTCTBHH fopmohob. Cootbctct- 
BeHHO peryjmpyeMMe npn 3 HaicH nojuiocTbio noAnaioTCs nepeopneHTa- 
Uhh ncuia. 3tot the bjihshhA Ha«6ojiee hojiho npoaBjiaerca b npoiiec- 
ce nySepraiiHH a nocjie ero 3 a«epme?iH». BaxiHO OTMeTHTb, hto npo 
rpaMMHpyionme neo6paTHMO HSMeaaioT wyBCTBHTejibHOCTb 

mieTOK-MHineHeft k petyjuxopmiM bjihshhsm. IIpw 3tom 06a nma bjih- 
mmk xaxcAOro ropMOHa, xax npaBiuio, OAHOHanpaBjieHHbi — hqshthb- 
hm hjih HeraTHBHhi (Po3eH h ap.» 1991). Mame bccfo nporpaMMnpyiomHe 
h peiyjisTOpHbie 3 $<t>eKTH fopmohob b OHroreaese coweTaioTCfl apyr 
c ApyroM. Oahsko b OTAeabHbix cayMaax Becb o6beM hojioboh An<txt>epeH- 
Ohpobkh npoijecca ssbhcht tojibko or peiyjisTopHbix bjihshhh (aanpH- 
Mep ( crpyxTypa hckotopmx hokpobhmx o 6 pa 30 BaHHft y xypHHbix). 

FopMOHajiBHoe nporpaMMHpoBaHHe. npn paccMorpeaMM ashhofo 
Bonpoca caeAyeT ocraHOBHTbcs Ha psme ero acnexTOB, HMeionmx cymecr- 
BeHHoe SHaMerae nna ero hohhmbhhs. 

ropMOHajibHbie 4>aKTopbi h ocHOBHbie o6beKTH npo- 
rpaMMHpoBaHHi. Kax yxce OTMeaajiocb y MJiexonHTaiomHx 
HeHTpajibHbift nan xcchckhh. CexpempyeMbie roaaAaMH MjiexonHTaio- 
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npix E y xeHCKHx oco6sm, a Tew fxwiee y MyjKCKHx, icaic npaBmio, He 
BunojiHsiOT neTepMHHHpyiomeH pojra, a npeACTaBJiinoT co6oft peryjia- 
TopHbie yCHjiHTejiH reHemwecKOH nporpaMMu KjieTOK-MHmeHeH. B to 
xeBpeMB Ah ceMeHHHKOB y MjiexoiiHTaioiAHx — BegymHe 
ropMOHajibHhie fleTepMHHaTOpa (HHAyKTopu) btophmhopo 
M yxcxoro ncuia, HcnpaBjiaioiime reHeTHMecxyio nporpaMMy 6a3HCHoro 
(pnc. 74). Ecjih npoH3BecTH paHHioio xaerpauMK) omuob b 3M6pH0re- 
HC3e» to y TaKHX jkhbothmx Heo6paTHMO pa3BHBaK>Tca btoph^hmc *eH- 



Puc. 74. reHeTH^ecKaa h ropMOHa^bHas nporpauMbi craHOBJieHHa BTOpiniHoro 
noTia y MaexonHTaiomHx (A) h muq (E) 

cxne noaoBbie npH3HaxH. Ecjih ace smSphohsm juih HeonaTajiMiHM xchbo- 
thum xceHCKoro noaa bbccth TecTocrepoH, to, HecMorps Ha HajiHWHe 
bhhhhkob, ohh Heo6paTHMo MacKvjiHHH3Hpyi0TCfl (ByHAep, 1980; Ea- 
6nweB, 1981; Yjuicoh h AP-- 1981). IIporpaMMHpyiomHft acJxJjeicT Ah 
npocjiexHBaerca b pa3JiHHHux nojiAHtJxJjepeHAHpy cmmx crpyKTypax op- 
raHH3Ma. 

CoMaTHHecxan MyxcKai nojiOBas CHCTeMa (axueccop- 
hmm annapaT) coctoht H3 pma MHoanHTejiHajibHbix xe^e3HCThix h bhbo- 
Asupix crpyxTyp, y^acTByiomHx b $opMHpoBaHHH m H3BepaceHHH cnep- 
mu (pnc. 75). 3Ta CHcreMa (J>opMHpyeTca hx Tpex 3 M 6 pHOHajii>Hbix 3a- 
miaAOK.* 1) BOJib(Jx)Bbix (Me30Ke<f3pajifoBfcix) nporoxoB — Myxcxiix moho- 
iiOTCHUHajibKHX sawaTKOB; 2) yporeHHTajibHoro cHHyca; 3) yporeHHTajib- 
Horo oyropxa (pnc. 76). ITocjieaHHe Asa 6 HnoTeH 4 HajibHbi. YcraHOBjieHO, 
vro Ah, cexperapyeMbie 3 apoAbimeBbiMH ceMeHHHxaMH, 6 bicrpo AeTep- 
MHHHpyjor: pasBHTHe BCUib4>OBhix nporoxoB h AMi|x|>epeHUMpoBKy H3 hhx 
anHAHAHMHca (npHAaTxa ceMeHHHxa), otboabiahx nporoxoB, ccmghhmx 
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Puc. 75. CrpyKTypa no^OBoro anna- 
para caMna KphiChi: 

/ — CCMCHHHK, 2 — npHAaTOK CCMCHHHKS 
(3n>WMAMMMC), 3 — CCMflBUHOCBIUHM npOTOK, 
4 — BeHTpanbHafl npocTa-ra, 5 — AopcanwiaB 
npocraTa, 6 — ccmchhuc nyaupbKH, 7 — 
Koaryjia-ropHaa xejieaa, 8 — uicmkx momcboto 
nyaupa, 9 — aMtiywropHafl xcjk3b, 10 — 
Kyn4>epoBU xcejK3bt, 11 — npcnyuHanbHue xe- 
JM3U, 12 — ncHHC, 13 — ypcTpa 


Puc. 76. 3M6pHOHa^bHoe pa3BHTHe ro- 
na^ h noaOBoro TpaKTa H3 3anaTK0B y 
caMOK h caMijOB MJieKOtnrraiomHx: 

1 — HCAH<t>4>CpeHUHpOUHI<U rOHXA*' 2 - MC30- 

hc4>poh, 3 — MionncpoB npOTOK, 4 — bojiw|x>b 
npOTOK, 5 — MoaenoJMBoA CMHyc, 6 — imjioboA 
MUIHK M nOJIOBbie CWItWKH, 7 — CCMCHHHK, 8 — 
3I1HAHAMMMC, 9 — CCMOBUHOCfllUMfi HHIJI, 10 — 
KKueccopHue xejteau 11 — ncHHC, 12 — mv- 
HMK, 13 — SMUCBOA, 14 — Manca, 15 — Barn Ha, 
16 — HapyxHue reHMTMHH; ocruibHue o6o3Ha- 
WDHl CM. B TCKCTC 


ny3bipbK0B h KoaryjisiTopHHx xeae3; (Jx>pMHpoBaHHe H3 yporeHHTanb- 
Horo CHHyca npeacraTejibHOH *ejie3H (npocraTu), KyntJjepoBbix xejie3 
h MOMeHcnycKaTejibHOro xanajia; AH(JxJ)epeHi;HpoBKy H3 yporeHHTajibHO- 
ro 6yropKa (Banmca) HapyxHbix MyjxcKHx reHHTajiHH. KpoMe topo, Tec- 
THKyjispHbie Ah b 3M6pHoreHe3e Heo6paTHMo HHni6HpyiOT pasBHTMe 
aaMETKOB MOJIOHHbIX Xejie3. BMeCTe C TeM HHBOJHOUHH MIOJUiepOBbIX 
(napaMeaoHe^pajibHMx) xaHajiOB — MOHonoTeHUHajibHHx aaMaxKOB 
xeHCKOH nojiOBOH cm ere mm — npaKTHnecKH He3aBHCHMa otAhh Himy- 
UHpyercs OPMK. Ecjih Ah h OPMK b 3M6pHOHax Myxcxoro opraHH3Ma 
He fleficTByioT, y xhbothux pasBHBaioTCs xeHCKHe ncuiOBbie opraHbi 
(cm. phc. 74). 

IIporpaMMHpyioiqaH c^vhkuhsi tccthk yjispHbix Ah y MJiexonHxa- 
loopsx peajiH3yeTca Ha paHHHX STanax OHToreeeaa h b tojiobhom 
M 03re. ripe^e Bcero 3 to KacaeTcs rHnoTajiaMHwecxHx ijeHT- 
pOB, onpea&ifliomHx xapaicrep (narrepH) cexpeuHH roHa^OTponHHOB 
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nino<i>H30M. 3 th metope npeflCTaajieHU ®Byu& crpyxTypaMH: 1) mnun- 
weCKHM meHTpOM, C)6yaiOB^HBaiOmHM pHTMHHeCKHfi XapaKTep CeKpemHH 
rOHaflOTpOnHHOB B ACeHCKHX nOJIOBMX UMKjmK H JI0KajIH30BaHHHM B 

npeonTHHeacofl o&iacTH nepeAnero ranorajiaMyca; 2) tohhmcckhm meio- 
poe, o6yaiOBAHBaioimHM nocrosnuiyio cexpemno roHaAOTpomiHOB m jto- 
KaaH30BaHHKM b apxyaTHoft odaacrH MeAMo6a3aAbHoro nmoraAaMyca. 
UmunnecKHe ueirrpu (JjyHKUHOHHpyror tojibko y B3pocAux aceHcxHx 
oco6eft, a TomraecxHe — y oco6eft o6oero ncuia. AHAPoremi b 3m6pho- 
reHese <y xpoAHxa, eopcxoft cbhhkh h op.) hah b HeoHaTaAbHOM nepHO- 
Ae (y Kpece, mmoih, xoMraca) Heo6paTHMO BumnomaioT UHXAHMecxHe 
metope, yMeHbmas hx pasnepe, topmo3x otHanroreHes h CHHrea EP. 
3tot 3(}x})eKT ropMOHOB ocymecTBjiseTCs Ha paHHHx aranax HHAHBHqy- 
ajibHoro pa3BHTHU, ho npoflBjixeTCfl OTCTaBjieHHO bo BpeeeHH — b nepn- 
OA ny6eprauHH. Taxne orcTasAeioiee AerepMHHHpytomne 34>4>eKTH 
o6o3HawaKrr tcpmhhom «ropMOHaAbHHH HMnpHHTHHr» <«3anewaT- 
jieme»). B 3 th ace paHHHe nepnoAH OHrorenesa caamoB npoHCXQAHT 
AH-HMnpHHTHHr nmoTaAaMHwecxHx metopes noAOBoro noBeaeHHn — 
Heo6paTHMau craMyAaipia MyaccxHx mesrrpo® b MeAHonpeoirnraecxoft 
o&racrH h Heo6paTHMoe TopMomenne acencxHx pearpOB b o&iacTH bcht- 
poMonnaAbHex sqep. Ta ace cioyamui hm©ct eecro h b AHMfiireecKofi 
CHCTeMe, a Taxace m caxpaAbHex o&aersx cnHHHoro M03ra, HMeioupix 
npsMoe oTHomeHHe k MOTHsamHH h peaAH3amni cexcyaAbHOro noseAC- 
HHfl COOTBeTCTBCHHO. 

UpH OTcyTCTBHH MomHoro nporpaMMHpyiomero aeftcraHs Ah b 
3M6pHoreHe3e hah HeoHaTaAbHOM nepwose pasAHHHee noAOBue metope 
Heo6paTHMO <}>eMHHH3HpyiOTCS. 

BaacHO noAMepxHyTb, *rro geTepMHHHpyiomeMy BoaAeftcrBHX) Ah 
noABepraioTCfl He toaj>ko metope M03ra, xotopoAnpytoiime penponyK- 
THBHwe cJjyHKUHH, ho h meHTpe, peiyAHpyioiipfe napa- h 3Kcrpacexcy- 
aAbHee cJjyHtcmHH. Tax, panels amAporeHH3amHB oupeae^ser Ha ypoBHe 
FHnoraAaMO-rHno4)H3apHoji chctcmm bo B3pocAOM coctoshhh Myaccxoft 
narrepH cexpeimn CTT: aas c3mhob xpuce THimweH nyAbcapytomuft ero 
xapaxTep c BwcoxoaMiuiHTyflHWMH hhx3mh cexpeuHH, noBTOpmonpiMHCfl 
xaacflue 3-4 s; aceHcxnft ace narrepH xapaxTepH3yeTCfl crnaacemiofi 

pHTMHWHOCTbK) C BMCOKHM 6a3aAbHbIM ypOBHSM CexpeHHH FOpMOHa H 

HH3xoaMiuiHTyflHUMH ee HHK3MH (Silicon, OpoMaH, 1987). flwctxJjepeH- 
HHpOBaHHMe no noay narrepHM cexpeipiH CTF o6ycAOBAHBaior y ncuio- 
B03PCAMX aCHBOTHblX pa3AHHHyK> HHTCHCMBHOCTb npOAOAbHOFO pOCf3, 
M3CCM TCJia H HCKOTOPHX (JtyHKHHft nCMCHH y caMUOB H CaMOK. YCTaHOB- 
acho Taxace, wto AH-HMnpHHTHHiy noflBepraiOTca metope M03ra, xoht- 
poAHpyx>nme HenoAOByio arpeccHBHOCTb, immeBee pecjviexce, noaAtnie 
4>a3u CHa, MemewHeii Toeyc (crHMyAHpyiomHft acJxJjexT); CQAeByio 
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npeanovniTejibHOCTb, MtnnesHbift Tonyc, noABroxHoerb a otkphtqm none 
<T0pM03flmHft 3(Jxj>exT) h t.a. (BynAep, 1980; flepHep, 1981). IIcxwhcJ)- 
<J>epeHmipoBaHa h npoayopfa raiaix ranoTajiaMHwecKHx ropMOHOB, xax 
okchtouhh, Ba3onpeccHH, KPO, TPO <MaHHH y fleaocT, 1984; Yhabamc 
Hflp., 1985). 

Eme qahhm BaxHeftmHM nyHKTOM Heo6paTHMoro naAAH(ixJ>epeH- 
anpyiomero geftcTBiui Ah aBjiaerca neweHb — «MeTa6oAHwecxHft mo3i>, 
HeHTpaabHaa MeTa6ojnmecKaa oicreMa (Posen, Cmhphob3, 1988, 1990). 
B 3tom opraHe HHTerpaiiHH penpoAyxTHBHbix h aaairrHBHux npoueccoB 
nonsepraiOTCfl ropMOHaAbHOMy mmh phhth Hiy AearrxH npoueccoB, iiono- 
naiomHxcs b paajiHHHue aanpaBAemm ero noAHtJjyHxuHOHaAbHoft ae- 
sTejibHOCTH. HirrepecHO, «rro saneMaxjieHHe Ah-o^cktob b ocmchh mo 
jeer ocymecTBjiaTbca AByMU nyrsMH: HenocpeacTBeHHO, non npswHM 
AeftcrBHeM TecrocTepoHa Ha renaTouHTu (Po3en h AP-. 1985-1991; 
CxHpHOBa h AP-> 1985-1991); onocpeAOBaHHO, nepea AeTepMHHamno 
narrepHa cexpeuHH CTr, noA bahahhcm xoToporo AM^epeHUHpyex- 
ca no nony nairepH axcnpeccHH (JjyHKiiHft renaTOUHTOB (Fycra4)ccoH 
h AP*» 1979-1988). y caMnoB b neweHH npeo&iaAaioT nponeccu, hmcio- 
mne OTHomeHne x penpoAyxTHBHoft h pocroBoft cJjyHKUHaM, hh- 
TeHCHBHocTb aABUTHBHux peaxuHft, y caMOK — nponeccu peaepBHpoBi- 
hhs h conpaxceHHa penpoAyKTHBHiax h aAanTHBHLix npoueccos (Posch 
h aPm 1991). 

OqeBHAHO, penpQAyxTHBHbie opraHbi, most h neweHb — ocHOBHue 
oObexTu AerepMHHHpyiomero 3tJxt>exTa xec rHxyA&pHbix anAporeHOB y 
caMAOB MAexonHTaiomHx. 

Ou,eHHBaa pcwib Ah xax raaBHbix (Jxiktopob peaAH3aunH ropMO * 
HaAbHofi nporpaMMbi MAexomrraioiAHx hco6xoahmo ymrruBaTb cjieAy- 
iomee. C oahoA ctopohm, ceKpernpyeMtift TecrocrepoH, nporpaMMHpys 
AH(]4>epeHiuipoBKy HexoTopbix opraHOB, Moxcer caM omasurnTt Ha hhx 
npaxoe AHttx&epemmpyKnAee bahahhc. TecrocrepoH — npsMOft HHAyx- 
TOp paSBHTHa BQAWjjOBhlX npOTOKOB H H3 HHX 3IWAHAHMHCa, CCMCHHMX 
ny3upbKOB h Apyrax crpyxTyp, a Taxxe Heo6paTHMOH MacxyAHHHsa- 
iihh psAa (JjyHKUHft neweHH. C Apyrofi cropoHbi, AerepMHHHpyiomHe 3^- 
(JjexTM TecrocrepoHa Moiyr peajiH30Baxbca tojibko hah npeHMymecrBeH- 
ho nepe3 nocpeACTBo ero TxaHeBux Mera6oAHTOB — 5a-DT h E (Yhacoh 
h AP-> 1981; Pe3HHKOB, 1982-1989). Tax, Mopc^orenea npocranhi h APy- 
rax npoH3BOAHHX yporeHHTaAbHoro CHHyca b ochobhom onpeAeAsercs 
5a-DT. B to xe spews MacxyAHHHsanHM HapyxcHbix reHHTaAHft h mo- 

AOWHblX 3KCAC3 ACAHKOM HHAyUMpyCTCa 3THM MCra 60 AHTOM. IlO-BHAHMO- 

wy Mop(Jx)reHeTHwecKHe 34x|)Ckth cawwx Ah y camiiob ycHAHBaiOTca E, 
noBumaiomHMH xoHneirrpanHio AP b TxaHsix-MHmeHsx. Bwecre c tcm 
Heo6paTHMoe T0pM0*enHe ahkahwcckhx achtpob ranorajiaMyca, a Tax- 
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ace MacKyjriHHH3a4HS uchtpob nojiOBor© h 3KcrpaceKcyarn»Horo noseae- 
HHfl npsiMO onocpeayiOTca E 2 h KaxexojiacTporeHaMH, ©CpasyjoapiMMca 
H3 xecxHxynapHoro TecrocTepOHa noa aeiicTBHeM xoRCBofi apOMaxaaM 
h 2,4-rnnpoKCHaa3bi. 

OflHaKO SHfloreHHhie E h xecxocxepoH y csmok MacxyjiHHH3Hpyio- 
ujmm 3(|xJ)eKT0M b M03re He o&naaaioT, rxo oOycnoBneHO paaoM momch- 
XOB: HH3KHM JpOBHCM OOJIOBblX CXepOHAOB y XCHCKHX 3M6pHOHOB, HH3~ 
KOft aKXHBHOCXblO B MX M03Fe apOMaXB3H H 2,4-nmpOKCHJia3bI, HH3KHM 
conepxcaHHeM acxpoFemibix peuenxopoB b HeftpoHax aceHCKOFO 3m6pho- 
HajibHoro M03ra. Y xpbicw h muihh npeaoxBpameinie MacxyjiHHHsaipra 
HepBHux ueHTpoB E Moacex xaxace saBHcexa ox npHcyicrona b kpobh 
3cxporeHCBa3UBaioiReroa-({)exonpoxeHHa (A&iep, 1987). 

ToBopa o pemaiomeH pann Ah ceMeHHHKOB h hx xxaHesbix Me- 
xa6aiHxoB b Heo6paxHMofi nepecxpoftxe 6a3HCHoro ncuia y mjickohh- 
xaiomHx, Heo6xoflHMO otmcthtb, hto aexepMHHHpyiomH& acjxjjexx Ah, no 
xpafoieft Mepe b neweHH, Moacex peajiH30Baxi>ca jihiub npM noxeH- 
RHHpyiOIReM AefiCXBHH CTr HJIH npOJiaKXHHa (CMHpHOBa H flp., 

1985-1990). 

y dxhr h mnopaeBOfi jiaryniKH — maBHbie aexepMHHa- 
xopM BxopHHHoro no.na OBapnanbHbie E, nepecxpaHBaiomHe y 3thx xchbo- 
xhmx Myxcxofi HeitxpajibHbiH nan. HanOanee hojiho 3x0 noxasaHO njia 
AH(]xt>epeH 4 HpoBKH aftiiefionoB h neneHH. 

SJiReBOAbi y caMOK afiaeicaaaymHx — He xonbxo npoBoaHHico- 
Bbitt opraH Ana aftaexjiexxH, ho h cnoacHaa aceae3Hcraa cxpyxxypa, 
ynacrrayiomaa b 4>opMHpOBaHHH OeaoHHoft oOonoHKH aftua. Tpy6waxhie 
aceae3fai h 6oxaaoBHaHbie uiexxH 3peaoro afiaeBoaa iixhh cexpexHpyiox 
npHMepHO 40 Oejixos, cfjopMnpyiomHx OeaonHyio oOonoHxy, Bbinojma- 
lomyio mrraxejibHyio h sanprrHyio (JjyHKUHH. IlpH6jiH3Hxejn>HO 90% 
oOanoHKH cocxaBaaiox 5 6ejixoB: OBanb6yMHH Cno 60%), KOHanb6yMHH, 
OBOMyxoHA, JIH30RHM h asM^HH. OopMHpoB3HHe s$taeBoas» AHcJxfjepeH- 
ipipoBKa ero aceae3HCX0F0 annapaxa h chhxc 3 cexperapyeMMX acene3aMH 
raaBHHx 6ejncoB nonHocxbio 3cxporeH3aBHCHMU (lllHMKe h ap*» 1973). 
y HenanoB03peaux caMox aftaexaaaymHx E aexepMHHHpyiox aH^xfrepeH- 
ipipOBKy xpy6waxtix acme3, o&ierMaKrr pasBHTue 6oxaaoBHaHHX h hh- 
jmapHMx xjiexox, ypoBeHb CMHxesa EP, a xaxace IIP, TP h AP. flame 
xoro, xax aexepMHHHpyioimfe ac^eKTH E sasepmasoxca, 3 th ropuouu 
cxaHOBHxca chocoShmmh o6paxHMo HHayunpoBaxb cMHxes maBHhix 6m- 
kob xpy6naxux aceae3 — OBanb6yMHHa, KOHanb6yMHHa, oBOMyxonaa 
H JIH30aHMa. 

HnnyuHpyiomHft 3<|xt>exx fopmohob b oxHomeHHH cHHxe3a yxa3aH- 
hhx 6ejixoB a6canioxHo hcoOxoahm ana axoro npoaecca: 6es fopmohob 
oh He npoHcxoanx. OaHaxo nocne nporpaMMHpyiomero aencTSHa E ara- 
jiOFHHHyio enocoOHoexb HnayRHpOBaxb CHHxe3 xex ace 6ejixoB b xpy6- 
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varax acejie3ax npHoSperaicrr nporecTHHu, ivhokokopthkohuh h oroa- 
cth aHAporeiai (CFMmuH h ap., 1975; IlajiMHTep h ap., 1981). IlpH3 tom 
nporecTHHhi o^hospcmchho npHo 6 peraioT oioco6hoct& HHayawpoBaTb 
CMHT 63 aBUflHHa B (XJKajIOBHaHHX KJICTKaX H pcryjIHpOBSTb AeflTejIbHOCTb 
muraapHbix xjieTOx, cnoco6cTByiomHx npoaBHacemno HftaexjieTXH no 
sftaeBoay. Bee sth ropMOHajn>Hbie acJxfcexTu hocst peryjiflTopHufi 
(oOpaTHMbift) xapaxTep h sBjuuoTca caeacraHeM pasnMX Hanpas- 
jiemift npeaBapirrejibHBix nporpaMMHpyionmx bjihahmS E-DiHropi^e- 
pemmpyiomHx aJxfcexroB h CTHMyjmpyiomero aeft ctbms Ha ypoBeHb IIP, 
FP h AP b flH(Jxf>epeHHHpoBaHHbix xjiencax. Omcbhaho, B03MoacHOcn> 
OAHOTHnHOrO fleftCTBHB paaHMX ropMOHOB Ha flfiueBQnU o5baCHfleTCS 
OAHOTHiraoft HyBCTBHTejIbHOCTblO FM3 K p 33 HMM TOpMOHpeuenTOpHbTM 
xoMiuiexcaM. 

IleMeiib y caMox flftueKjiaaynpix jkhbothmx cjiyacirr opraHOM, 
HenocpeacTBeHHO ywacTBywnmM s penpoayKTHBHtix npoaeccax. Tax, b 
renaxouHTax nojiCBoape^wx caMOK CHHTesHpyercs ceMeHcrso Oejixos 
BHTeJUIOreHHHOB — npeflmeCTBCHHHKOB 6e/lKOB BCejITOWHfalX JOPCKOB 
flfiuexjieTKH. 3 th Oejixn cexpernpyiOTCs neneHbio b xposb, onysa anao- 
iprmpyiOTCH ooixHraMH sHWHHxa, npeBpaiaascb b ochobhmc xpo^H^e- 
CKHe 6ejncH shhhoix) acejrrxa $ocbhthh (M.m. okojio 40 x R) m jihdobh- 
TejuniH (M.m. npHMepHo 290 kJJ). IleveHOHHue BHTejuioreHHHH — ce- 

MeflCTBO CXOflHHX rOMOflHMepHhIX HJIH rOMOT6Tp3MepHMX Ca-CBfl3faI- 

Baion^Hx (JxxxJxuiHnor^HKonpoTeHHOB c M.m. MOHOMepa 200-220 kR. 
y mnopaeBoft JisrymxH HMeiorca 4, a y xyp — 3 HaocfjopMH Birrejuiore- 
HHHa (FnoBep, 1953; TaTa, 1975, 1989). KpoMe Toro, b neneira Hapaay 
c BHTejuioreHHHaMH o6pasyiOTca h apyrae 6ejiXH, axcnoprapyeMbie 
B BCeJITKH OOUHTOB — JIHnOnpOTeHaU HH3KOft IUIOTHOCTH (JII1HI1) H 
BHTaMHHCBfl3biBaioiime 6ejiKH (TaTa, 1989). Oxa3ajiocb, hto see rpyrnni 
neHeHOHHbix Oejixos, nocrynaiomHx b oouhtm, 3crporeH3aBHCHMu. IlpH 
3 tom CHHTea BHTejuioreHHHOB aScojooTHo aciporeHsaBHcmc: oh ocymecr- 
Bjiaercz tojibko b npncyTCTBHH ropMOHOB. Ilocjie MaxcHMajibHoft E-cth- 
MyjiauHH 3 tot 6ejiox Moacer cocraBjisTb 90% OejixoB, cexperopyeMux 
neneHbio ■ aHpxyjmpyioiaHX b kpobh. Y caMox BHTejuioreHHHM 6 mct- 
po norjionpiDTca HHHHHxaMH. Y caMuos ace 3 th aojiroacHBynme 6ejncH 
Moryr 4Hpxyjmp0BaTb b kpobh okojio 2 MecapeB h o6ycjiOBjiHBaTb ra- 
6ejn> acHBOTHBix H3-3a HeaocTaTOHHOCTH apyrnx neneHOHHHx Oejixos b 
xpoBH — reMornoOHHa, ajib6yMHHa h T.a. 

flerepMHHupyiomHii s^x^exT h^khkobmx E Ha npoayxmno 3aBH- 
chmmx ot hhx 6ejixoB b renaToiy-nrax b nySepraTHOM nepnoae cboahtcs 
k HeoOpaTHMOMy noBbiineHHio ypOBHS EP, peaxTHSHOCTM x hhm TMS 
reHOMa h cootbctctbchho k pe3KOMy yBejnraeHHio HyBCTBirrejibHOCTH 
Kjierox x aaHHUM ropMOHaM (HeH h ap.» 1982; Illanupc, 1982). Ilocae 
npeasapHTejibHoft aerepMHHauHH jiar-nepnoa h cxopocTb Hapacramifl 
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CHHTe3a neweHOWHux 6ejixoB npw noaieflyiomeft peryjiaTopHOft hh- 
AyxuHH acrporeiiaMH Heo6paTUMo h cymecrBeHHO H3MeHBKJTca. Tax, 
jiar-nepHon HHayxuHH coxpamaeTca c 3-12 AHeft ao 1-3 a. 

IIporpaMMHpyiomHe 3<|xt>exTH osapHa^&HMx E y aftqemaflymgx 
raxxe noxasasM nns. pa3BHTHa HapyxHux reHHTajmft, aeinpoB Mosra h 
paaa hokpobhhx ncaHeft (Bynaep, 1980). 

KpHTHaeCKHe nepHOAU nporpaMMHpoBaHHa. FIporpaM- 
MHpyiomHe s44?e*:TM Ah Moryr 6hiTb peajm 30 BaHH b crporo onpeae- 
jieHHHe nepHO^M ©Hromiesa. Tarae mrrepBanH bpcmchm mahrmsor 

KpHTHHeCKHMH (CeHCHTHBHMMH) IiepHOflaMH. OHH o6yCJlOBJICHU reHCTH- 
vecKofi nporpaMMoft TxaHeft-MHmeHeft u onpenejuaor AraTcabHOCTb hx 
HyBCTBHTejIbHOCTH K ACTCpMHHHpyiOIAHM 3$<l>eKTaM HQAOBHX CTepOHnOB. 
KpHTmecxHe nepnoAH ochobhoix) HanpaBjieHHa A-aasHcmcoft nonoBoft 
flH(Jxf)epeHUHpoBKH y MaexonirraioiRHX orpammeHLi yaxHMH BpeMeHHH- 
mh paMxaMH h Bcecrxo npHypoMeHM x onpea&ieHHHM pammM craAHaM 
oKTorenesa — sMfipHaraeay/HeoHaran&Hoft ctbahh. Ilocne 3aBepmeHHa 
xpHTHHecxHX nepnoflOB reHenraecxaa nporpaMMa craHOBHTca cra6iuib- 
Hoft, flerepMHHHpyioinHe bjihshhs Ah yxce He Moryr peaaH30Ban>ca, h 
nanoBofi 4>eHoran ocraerca 6a3HCHUM (Ymcqh h aP-» 1981; Po3eH, 
CMHpHOBa, 1990). npH oniocHTejibHo wurrejibHOM 9M6pHoreHe3e (vejio- 
Bex, xpoJiHx, Mopcxaa CBHHxa) 3th nepHomu ymiaabiBaioTca b paMKH 
3M6pHOHajo>Horo pasBHTHs. ITpH xopoTxoft 6epeMeHHOCTH (xpuca, 
Munn>, xombhok) xpimraecKHe nepwouM saxBaxMsaiOT h HeoHaTanuraft 
nepwofl. PaMKH xpHTRqecxHx nepnoAOB o6hmho CABHraxrrca b eropoHy 
6ojiee noaAHHx cra^Hfl oHToreHesa b paay: bojiwJjobh Kanawa h hx 
npoH3BO0Hi)ie — yporeHHTeabHBift CHHyc h ere npoH3BQffHbie — ranpTa- 
jiaMHHecxHe uparpu — nenenb. Hanano xpHTHwecxHX nepnoAOB npa- 
ypoHeHO novra Bceraa x 3M6pHOHanbHoft ctbahh, a xoHeij — x ee 
aa pmeHHio hjih HeoHaTajibHOMy 3raiiy. Tax, y xpucu kqkcr KpHroae- 
cxoro nepHOAa Ana Heo6paTHMoft MacxyjiHHH3amni nojioBoro Tpaxra — 
19-20-ft ahh 3M6pHoreHe3a, nna TopMoxcemiA RHKAHwecxHx nempoi 
7-10-ft ahh HeoHaTanbHoft jkh3hh (Mhiuccbhm, 1978). HirrepecHo, vro b 
Hexoropbix cnyaaax xpirnniecKH& nepitoA Moacer He mceTb BepxHeft 
rpaHHRM, h nporpaMMHpyxHAHft sgxfrexT rqjiobmx fopmohob Toma mo- 
bect peanH30BaTbca b Tewemie sceft xh3hh opraHH3Ma (Posen h aPm 
1986-1991). Taxae BapHaHru noxasaHM Ana AeTepuHHauHH $ywmsdk 
neaeHH — A H -3aBHCHMoft y M^eKonirraiomHx h E-sasMCinioft y rthr 
h aHanoiHHHHx rpynn xhbothhx. 

Heo6xQAHMO OTMeTHTb, hto b xpHTHwecxHe nepHOgia nporpaMMH- 
poBaHHa HMeer mccto HcxoAHaa AH(]xt)epeHRHpoBKa, onpeae^ajomas oc- 
HOBHoe HanpaBjieHHe nonoBoro nma rwcroreHesa h 4>yHKimoHHpoBaHHa 
TxaHeft-MHmeHeft. OAHaxo saBepraerae h craSMAasaipia nporpaMMHpo- 
BOHHa MOJxer ocyxAecrBAarbca b nyOepraTHOM nepHone. 
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ropMOHajibHafl peryjuupffl. PeryjnrropHtie actxfjex tm narcoBux 
ropMOHOB ocymecTBjiflioTca raaBHUM o6pa30M npH najiOBOM co3peBaHHH 
h y nojiOB03p&n*x oco6eft, Ha BTOpoft BOJiHe noobeMa cexpemoi crepOH- 
Aob rona^aMH. 3 th o6paTHMbie acJxpeKTbi peajra3yioTCfl: 1) Ha 6a3e panes 
cjioxcHBmeftcs nporpawMhi nanoBoft AH(Jxf>epeHUHpoBKH TKaHeft-MHme-. 
Heft; 2) b ycaoBHflx sasepmeKHS <Jx>pMHpoBaHiui 4>yHKu,noHajn>Hoft chc- 
reMM HeftpoaHflOKpHHHoro KOHTpojia 4>yHKimft roHaa (phc. 77). Y no- 


|rMnoT«ji«Myc| 


| 3im4>m | 


| r oh»ju | 



Puc. 77. SHAOKpHHHHft KOHTpOnb glOpMHpOBaHHfl BTOpHTOHX IIOJIOBHX npH3Ha- 
kob h penpoflyxTHBHHx (JjyHKuafi: 

OPMK — 4)wrop perpeccMM MHWiepanix hhuo*, Tl| — TomraectCHA itnrrp, UU — uhuinccioiA 
uemp; aiMiMKis fiyuaMH t&eiwit cTMMyjinwia, npepMmccvwiiM — ropMoxexMC 


MCimp&mx. xhbothlix, hcxoaho aH(}xJ)epeHUHpoBaHHMx no naay, npo- 
HBJieHHe btophhhux nojiOBbix npHSHEKOB h hx <J)H3HOJionfMecxas pea- 
JIH3ami9 HCUIHOCTblO 33BHCHMM OT ypOBHS CCXpeipiH FOpMOHOB Ha pa3~ 
HMX ypOBHHX (JjyHKUHOHajIbHOft CHCT6MM. flpH BHUnOHeHHH FOpMOHaJIb- 
hmx BJiHHHHft y nojiOB03peai>ix oco6eft penpoayxTHBHafl cncreMa, He- 
CMorpa Ha 3ajioxceHHyio panee nporpaMMy, npaxnniecKH He cnoco6Ha 
(JjyHKUHOHHpOBaTb, H HpOUeCCbl pa3MHOBteHHfl He MOiyr OCymeCTBaaTb- 
ca. now HenocpeacTBeHHbiM peryjiflTopHMM bjihshhcm fopmohob (b oc- 
hobhom noaoBbix) y noaoBoapeaux skhbothmx nporexaiOT ce30HHue h 
cyroHHue HSMeneaHa noaoBoft axTHBHOCTH, HHTeHCHBHOCTb cnepMaxore- 
nesa, xceHCKHe ncuiOBbie uhkjim, kohtvc, 6epeMeHHOCTb, poan, BbixaxH- 
BAHMe noroMCTBa. YracaHHe penpoayxTHBHbix 4>yHicqnft npH crape- 
hhh — cneacTBHe 3axoHOMepHoro Boapacraoro saryxaKHi HefipoaHaox- 
pHHHUX HpOUeCCOB H, B UaCTHOCTH, penpOAyKTHBHOft 3HAOKpHHHOft (J)yH- 

xipra (ByHaep, 1980; Po3eH h up., 1991). TaxHM o 6 pa 30 M, peajibHuft 
nepHoa bpcmchh nposBjieHHsi peryjisrropHbix bahahhA fopmohob b ohto- 
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reeese HaraHaeTCn b npeny 6 eprarHMi nepHoa h 3 axyxaer npw crapeHHH. 
Kax h b cnywae nporpaMMHpOBaHHs, rjiaBHue agxJwKTopHue ropMOHu 
b peryjunpm penpoayxTHBHoi cmctcmh — AhhE. 

3(J)(J)eKTM Ah. B MyxcxoM opraHH3Me flOMHHHpyioiayjo pooib 
b peryjiauHH BTopHWHoro ncuia Hrpaior TecTHxyjrapHHe Ah h peryjurrop- 
Hue atJxJjeicTbi Ah BocnpoH3BoaaTCH xax cexpempyeMUM xecrocrepoHOM, 
Tax H pa3JIHMHUMH CFO MCTa6cUIHTaMH (MyjIbTHMeTafkviHTHblft MexaHH3M 
peryjiauHH). Bepojrrao, caMOMy TecrocrepoHy npHHaaaexHT pojib Be- 
aymero CTHMyjnrropa aHafxuiHMecxHx npoueccoB b pa3Hux opraHax-MH- 
memix h no3HTHBHoro peiyjurropa psma c^yHKipdS: hcmchh h nowex. 
5a-DT — raasHMft MirroreKHMi (J)axTop b axueccopHOM armapaTe, cth- 
MyjwTop onepMaToreHeaa » axTHBaiop MeTa&xnHMecxHx npoueccoB b 
MyjxcxHx nonoBux opranax. E h aHApocraHHHaau — peiyjiflTopu c^yrac- 
Heftp03HAOKpHHHOfi CHCTCMM H UCHTpOB nOBCfleHH«. TeCTOCTepOH, 

5a-DT h a«BpocraHHHOjiM npn stom flefterayioT nepe3 AP, a E — *iepe3 
EP (MeftHyopHHr, 1977). PeiyjurropHue 3 ^ 4 >cktm Ah y MaexonHTaio- 
npix a6cojiK)THo Heo6xoAHMu Ana 3aBepmeRns h peajraaaipm MacxyjiH- 
HH3aUHH. BbC^CHHC 3THX TOpMOHOB HenOJIOB03peJIUM OCO&IM BU3UBaiOT 
raneprpo^Hio h ranepruiasHio Myxcxoro nojiOBoro annapara, CTHMyjia- 
Hhio ero cJjyHKHHii, axTHBaiuno Myxcxoro nanoBoro noBeaeHHs h t.a. 
KacrpauHa B3pocaux xhbothhx yme Mepea 10-14 AHeft iiphboaht x ra- 
noTpcxJjHH h nraomia3HH MyxcxHx ncuiOBux opraHOB, TopMOxemao hx 
aeirrejibHOCTH, pe3KOMy chhxchhio nojiOBux h axcrpacexcyajibHux no- 
BcaeHMecxHx h oOueHHux peaxuHft. BBeaeHHe xe xacrpupoBaHHUM xh- 
bothum TecTOcrepOHa flosoaasHCHMO (150-1000 Mxr) HopMajmayer Bee 
3th nponeccu. Ah oxa3UBaiOT raxxe MonjHoe peryjwTopHoe aeicriHe 
Ha M03r, MHorae <J)yHxnHH neneHH, nowex, cjhohhux jxejiea h t.a. 

Cjieayer noMHHTb, hto Ah cexpeTHpyiOTca h suMHHxaMH b bmco- 
khx xojiHwecTBax. Ho earn y MyxcxHx oco6eii KuiexonHTaiomHx Ah — 
senymne 4 >axTQph* MacxyjiHHH3auHH, b xchckom opraHH3Max 3th ropMO- 
Hbi b cooTBercTBHH c 3ajioxeHHOH nporpaMMoft ncuia b penpoayxTHBHOH 
CHCTSMe Moiyr no KOHewHUM a^x^exraM craHOBHTbca flonojiHHTejibHbiMH 
CjMKTOpaMH (J)eMHHH3aUHH, CHHCprHMHMMH E OOflaCB, IlOKpOBCKHft, 

1972; Xanaa « ap., 1987; BayM h ap., 1987). Owcbhaho, HanpaBjicime 
peiyjiflTopHux3(M)eKT0 BAh b <{>H3HOAorHwecKHX ycjioBHax on- 
peaejiaeTca He tojibko npiipofloit fopmohob, ho h CBoicraaMH nojmHtJxJje- 
peHUHpOBaHHbix opraHOB. Tax, axTHBHue Ah cnoco6Hu BusBarb y xeH- 
ckhx oco6ei CTHMyjiimHK) pocra m 3 tkh h «Hi;eBoaoB, oixpunie Bjiara- 
jraiqa, peiyjiaimK) cexpeuHH Jir h <DCF rano4)H30M h nepe3 nocpeacr- 
bo Jir OByjmuHK), axTHBauwo xeHCKoro noaosoro noBeaeHHs. Ilpeano- 
jiaraiOT, mto <J>eMHHH3HpyK)mHe 3(lxl)eKTu Ah b xchckhx oprami3Max 
ocymecTBjnnoTCfl c noMombio npeBpameHMs Ah b E, CBS3UBaHHs ana- 
pOCraHAHOAOB C EP, aCHCTBHS AP B XeHCKOM OpraHH3Me. Hco 6 xootmo 
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nonwepKHyTb, mto araepmsM Ah h E b opraHH3Max MaeKomrraio- 
npix nponuuDOTCfl He bo Bcex opraHax h jmwb npa 4>H3HoaorfniecKHx 
ycHOBHsx. npM naToaornnecxoit rnnepcexpeaHH Ah HajvnoMeM- 
hhksmh (aapeHoreHHTajibHbift chhapom) mm hhmhhkhmh (appeHO&ia- 
ctomm, chhapom OlreftHa—-JleBeHTaax) y meHnpna pa3BHBaercx bhphjih- 
3amu (MacxyyiHHHsaiiHs) opraHH 3 xa (CrapxoBa, 1973). IlpH bhcokhx 
KOHK eHTpai^HHx Ah b xchckom opramaMe sm mpumm HawHHaiOT npo- 
HBjisTb cboh HCXQAHbie CBoftcTBa BonpexH cnojcHBmeftai nporpaMue men- 
cxoro nojia. Kpoife toio, caeayer yxasaro, mto b hcmchk Ah h E — xax 

npaBBJIO, aHTarOHHCTbl H B <|)H3HOaorHMeCKHX yCJIOBHSX (CMHpHOBa 

Hflp., 1985). 

B OTJiHMHe or Maexororraioiioix y imm tojibko Macro btophmhux 
nojiOBbix npH3H3KOB 33BHCHT y noaoB03peabix caMi^OB or peryaoropHoro 
BjmflHHx Ah (Ile3ap, 1928). 3to noaosbie hhcthhxtw y scex bhkob, 
crpyxTypa ropraHH y neiMHX imm, pasBHme neTym&ero ipeCka h 
6opoflOK. yxa3aHHue npH3HaxH pesxo peayuwpyioTca nocae xacrpamni h 
o6paTHMo CTHMyjrapyioTCfl BBeaemeM Ah xacrpapoBaHHUM turn Henoao- 
BOSpejtMM 3KHBOTHHM. TaKM£ *e BTOpHMHUe HOaOBMC UpHSHSKH CEMl^OB, 
xax apxoe oneperae, pasMcpia neTymHHoro xBOcra, HaaHMHe mnop y 
xypHHHx, seaeea* oxpacxa nepbesoro noxpOBa roaoBbi y ceaeaaa ness- 
bhchmu ot peiyasmiH Ah, a onpeaeasiOTca 6a3HCHoft Myxcxoft nporpaM- 
Moft h HH3KHM ypoBHCM E. Kax yjxe OTMenaaocb, Ah y caMox paaa 
flfiuexaaaymHx €hoco6hm oxa3UBaro b afiueBoaax acJxfcexTbi, bo mhofom 
CHHeprHMHbie 3$4>exTaM E. 

34>4>exTH E. 3th ropMOHu b ny6epraTHOM h nocmyfiepraTHOM 
nepHonax mpaior pemaiomyio pcuib b oscoHwaTeabHoft cJ>eMHHH3auHH 
opraHH3Ma. 

y xceHCKHx oco6efi MaexonHTaiomHx E npexae Bcero 3aBep- 
maiOT 4x>pMHpoaaHHe opranoB hx 2K£mcko& noaoBoft c$epi* — saara- 




awma (BarHHbi), Manca 

h s^ueBoaoB <4>aaao» 
nneBbix Tpy6) (pnc. 78). 
3th ropMOHbi ao303a- 
BHCHMO CTHMyaHpyiOT 
pOCT H AH<i)4>epeimHpOB- 


Puc. 78. IIoaoBofi annapaT 
HenoaoB03peaofi (A) ■ no- 
aoB03peaoft (£) caxox 
Kpucu: 

/ — ■H'iMHK, 2 — aMliyM, 3 — 
aHitcaoa, 4 — pora kmtkh, 3 — 


■anuu, 6 — ypcTpa, 7 — uurrop, 
8 — HapyxHoe nononoe otbcpcthc 
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Ky Bam hu, pa3pacramie h pacoioeiuieeeairaTeraa,npoaeccacrpyca 
(tchkh) — oporoBeHHe h cjiymHBaHHe airaTejuiajibHux xjserox, E bh3m- 
b3iot ranepeMHio Bjiarajimaa h noBumaiOT xHCJiOTHOcrb ero cexpera. 
y pans rpuzynoa sanraa no HacryiuieHHS noaoBOro C03peBaHiui aaxpu- 
Ta; E (h aaqpocTaHflHonu) o6ycaoBjjHBaioT ee orxpuTHe (AjuieH, jHeisa, 
1923; 3ckhh, 1951). E BU3UBaK>T yBejiHaemie pa3MepoB metkh, o6yc- 
aoBjieHHoe imnepiuiasHefi ■ raneprpocfMeft ee caH3Hcrofi ofioaowxH (sh- 
flOMerpits) h rjiaAKOMumewHoro caos (mhomctphs) (pnc. 79). HiaBHuft 



Puc. 79. BaHOHHe acrpaancwa (Ej) h nporecrepoiia (IT) Ha Many Kpom^sxm 
(nonepemnie cpe3u) 

A — mm HemsotospcAoro xh*othmx>; B — nocjie nhi>ckumA Ej; B — nouie nhmkumM E} m II: 
/ — MHOMCTpMA, 2 — StWOMCTpHA 

acrporeH bhmhhkob E2 npa oAHOKpamoM bbcachhh b HOTepsaae $H 3 H- 
ojioraraecKHx «o 3 0 , 05-10 mkt BU3UBaer npa pana A 0303 aBHCHMux 3 <J>- 

<t>exTOB — paHHHx h k paTKOBpeMeHHux, noaAHHx h AAirreabHux (Xaft- 
3oy, 1959; KJiapx h flp., 1973). K nepBUM (15 mhh -8 a) othocstcs 
oOBQAHeHHe (mm 6 h 6 mishs) siiaoMerpHa, ycHjieHwe (tJoafcopiumpoBaHHfl a 
OKHCJieHHs rjnoK03u, aKKyMyjisiyis 303 hho<J)hjiob h 3 kpobh, cexpemia 
npocrarjianAHHOB h (JjaKTopoB pocra, pamraft no&beM CHHresa PHK. 
B-ropue 3 ^cktm ( 6-28 a) BKjiioaaioT b ce6s no3AHHft ncwbeu amresa. 
PHK h o6mero 6enxa shao- h mhomctphs, hx nmeprpo4>Hio h ranepima- 

3 H 10 . OtMCTHM, HTO B OTJIHHHe OT E2 CFO Mexa60JIHT E3 BOCnpOH 3 BOAHT 
npa OAHOKpaTHoft Hin>eK4HH Tojibxo Hcxoxopue xpaTxoBpeMeHHue 3 #- 
4 >cxtw Ha Maixy b cnuiy 6 ucrporo ero xaTa 6 ojiH 3 Ma. IIqa seller biicm E 2 
Taxxe npOHexoAHT CTHMyji&uHs coxpaiaeHHft MHOMCTpea, oCycaoBjicH- 
Haa E-saBHCHMMM noBumeHHeM ero ayBCTBHT&abHOCTH x oxcHromray, 
x BJiH&HHSM CHMnaTHaecxoft HepBHoft chctcmm, x s^j^exraw npocrar- 
jiaHflHHoB. E CTHMyjrapyiOT y MaexoniiTaioiiuix Taxxe poor sftpeBOAOB 
h hx coxpaTHMOCTb (Yhthh, EepAHK, 1965 ). OflHH H 3 BaxHeftnmx o6bex- 
tob AeftcTBHs E — MOJioHHbie acejie 3 u. B sthx xeae 3 ax flairaue 
iopmohu Bu 3 biBaioT niaBHbiM o 6 pa 30 M pasBirrae h pa 3 BeTBjieHHe npo- 
tokob, ho He ajibBeon, b xoropux o 6 pa 3 yerc& mojioko (CaBaeHxo, 1967 ). 
Eoxa 3 UBaiOTTaxxeCHJibHoepeiyASTopHoeaeiicTBHe Ha hhhhhk — 

286 


Ha 4>OpMHpOBaHHe (JXVUIHKyjIOB, HX KpOBOCHaOxeHHe, CHHTe3 B HHX 
nporecrepoHa, noBbimeHne nyBCTBirrejibHocrH (JxvuiHxyjispHoro annapa- 
xa k npanaxTHHy m POHaaorponwHaM (Mwouiep, 1967; IIeaay30 h ap., 
1981). 

BaacHeflmee o6mee fleHcraHe E bo Bceft penpomyxTHBHoft CHCTe- 
Me h Apyrnx opraHax — hx ceHCH6miH3HpyiomHfi acJxfcexT no OTHome- 
hhk) x mhoium ropMOHaM: nporecnmaM, Ah, nponaxnray, xaTexoaa- 
mhh3m h t.a. (Posen, Cmhphob, 1981). E oxa3HBaic>T HenocpeflcrBeHHoe 
BjiHSHHe Ha peiynsiuno h caMopeiyjianHio b (frymcmioHajibHoft CHcre- 
Me runoTajiaMyc—rnnotfriis — roHanu. B aroft CHcreMe E no- 
3hthbho xoHTpojiHpyeT b xceHCKOM opraHH3Me JHKjxJjepeHHHpOBXy H 
4>yHK4HOHajIbHyiO aKTHBHOCTb FOHaflOTpo4x)B H JiaKTOTpO^OB B nmO- 
4>H3e, CTHMyjiHpyioT UHKjiHMecKHe neHTpu rnnorajiaMyca (Onepxo h 
flp., 1972; BaOiraeB, 1981; Kacrpwuio h ap., 1989). ScTporeHHue ropMO- 
Hbi — CTHMynaTopbi xceHCxoro nonoBoro noBe^CHHn (ByH- 
aep, 1980). 

Hapsay c peryjisTopHHM neicTBHCM Ha penpoayxTHBHyio CHCre- 
My y xeHCKHx oco6eH E cnocoOmi oxa3biBaTb xoHTpcjiHpyioinHe bjih- 
shhs h Ha $yHxuHH paaa apynix TxaHeft. Tax, sth ropwoHH — cnmy - 
jurropu CHHTe3a paaa 6ejixoB neneinc OejixoB, ywacTByxjiflHX b TpaHC- 
nopre fopmohob h bht3mhhob; aHraoTenaHHoreHa, psaa jiMnonporeipsoB, 
BMecre c tcm E MHrii6«pyiOT b neneHH npoflyximio oco6oro acrporeH- 
CBsi3UBaiomero 6ejnca (03CE), a2 U -rjio6yjiHHa, MHOxcecraa <J>epMeHTOB 
Mera6onH3Ma creponflOB h xcchoOhothkob; wapxepoB crapemui (rycra(J>- 
ccoh h aPm 1983; Po3eH, 1983, 1990; Poft h flp., 1983, 1989). H3Becniu 
Taxxe 3(JxJ)eKTu E Ha $yHxnHH nepeflHero nmorajiaMyca (cexpenna 
OKCHTOflHHa h Ba3onpeccHHa), nonex (chhtc3 pemwa, HaTpHHypeTHne- 
cxafl (JjyHKflHfl), ycHjieHHoe omoxcemie acnpa b anmosHoft TxaHH, xa- 
paxTep oBOJioceHHs xejia, TopMoxeHwe pocra cxeneTa. B axcrpacexcy- 
ajibHbix opraHax h TxaHsx E h Ah h b xeHCKHx, h MyxccxHx opraHH3- 
Max, xax npasiuio, aHTaroHHCTti. BMecre c tcm, Ah h E, o6pa3yK>nmecs 
y MyxccxHx ©co6ei b ceMeHHHxax hjih b nponecce nepHcJjepHnecxoro 
MeTa6ojiH3Ma H3 TecrocrepOHa, nacre nposBjunoT b penpoflyrmsHoft 
CHcreMe CHHepranecxHe acJxfcexTH. Tax, o6a Tuna fopmohob b $h3ho- 
jiorHnecxHX ycjiOBHiix BU3UBaiOT y caMu,OB npcuiH^pauHio oth- 
TejiHajibHux xjieTOx b ccmchhmx ny3bipbxax h npocraTe, xopMossr cex- 
peuHio Jir h <DCr nino(J)H30M, cTHMyjmpyiOT Myxccxoe nojioBoe noseae- 
hkc (Posen h flp., 1991). Kax h b caynae (J)eMHHH3Hpyx)mero aeftcTBHB 
Ah y jxeHCKHx oco6eft, MacxyjiHHH3HpyiomHH scJxfrexT E y Myjxcxwx — 
MoaceT ocymeCTBjiHTbCs b psfle opraHOB numb npn $H3HOAonwecKHx 
KOHneHTpanHHX. npH naTOJiorHnecxoft runepcexpenHH E 
b caynae acrporeHaxTHBHoft ninepiuia3HH xopu HaflnonenHHKOB hjih 
b ycjiOBHJix HapymeHHA o6MeHa Ah npw u,nppo3ax hcmchh y Myxam 
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pa3BHBaiOTca chmittomm ^©mhhhssuhh MyjKCKoro opraassMa (PoaeH 

h xp., 1991). 

0 peryjiaTopHux s^x&eicTax E y sfti^eKjiaAymHx yxeroBO- 
pwiocb b pasmoie, nocBameHHOM hx nporpaMMHpyiomHM o^x^etcTaM, 
CjicayeT ao6aBHTb, mto y sthx bhaob xhbothhx nporecrHHu — 
CTHMyjurrop&i oorenesa, a E — ero nHrn6HropM merjiacJ), 1966; Macyn, 
1972). Otmcthm Taxxe, hto hcqtchhhh y aacexo mhx — BaxHeihnne 
peryjiflTopu BHrewioreHesa h Ha ypoBHe CHHTe3a BHTomoreHHHnoAo6- 
hhx 6ejixoB xcHpoBHM TejiOM t h Ha ypOBHe hx 3axBaTa ooiprraMH (Eapx, 
1971). 

34><2>eKTH nporecTHHOB (II). B npopeccu peiyaamni 
komoboA flH(Jx})epeHHHpoBKH, b ochobhom penpoayxTHBHoft chctcmh op- 
raHH3Ma, BKjiKraaeTca eme oatwa rpynna noaoBux creponaoB roHaa — 
nporecTHHOB. Oco6o BaxHyio pcuib nporecrepoH h ero axTHBHue npoH3- 
BOAHue HrpaioT b xchckom opraHH3Me b npouecce h noose noaoBoro 
C03peBaHHs. 3 th iopmohu bhhhhkob o6ycjioBJiHBaiOT y MaexonH- 
TaiomHx: pasBHTHC mojiomhmx xejie3 (hx aAbBeaaapHoro annapara); 
npoTexaHHe xeHCKHx hojiobmx hhkjiob; noaAHee pasBHTHe Bcex xeH- 
ckhx nojioBbix opraHOs; HHHipiauHio h noAAepxamie 6epeMeHHOcra. 
IlpH 3 tom 3(Jxl)eKTbi II peajiH3yiOTCH anuib Ha cJx)He aeiiCTBHa E, cew- 
CH6Hjra3HpyiomHx see KOMnoHemu penpoayxTHBHoft chctcmh k baha- 
hhk) recTareHOB 3a cweT pesKoro yaomveiiMs cmrresa IIP b orerKax-MH- 
meHflx (Po3eH h ap., 1991). Ha pnc. 79 cxeManraecxH n3o6paxeHH 
s^m^ckth E h II Ha MaTxy. nporecnmu cexperopyioTca m bmcokhx 

KOJIHMeCTBaX H CeMeHHHKaMH. POJIb 3THX ropMOHOB B MyXCKHX opr3HH3- 
Max, bhahmo, cboahtch k aeiiCTBHio hx xax aHTHaimporeHOB (Bappm 
H A p., 1976, 1981). 

y sftaexaaAymHx xhbothhx II — raaBHbie peryaaTO- 
pu 6ofcaaoBHAHHx kjictok (chhtcs asnAHHa), CHHepracru E b cth- 
MyasipiH cHHresa (toikob TpySaarax xeuea m cfryHKipiH ipuiHapHtix 
xjieTox b aftueBOAax (cm. Bbime). KpOMe roro, II y srrax xhbothhx — 
BaxHeftnme perynaropH xeHCKHx hcuiobhx khkjiob ( UlHMxe, 1975; 
HactmxnHH, 1981). OcHOBHue 3 <JxJ)ckth recrareHos y affpeima&ymHx 
Taxxe peajiHsyiOTca jinmb b yoiosnax ceHCH6HjiH3Hpyiomero Aeftcr- 
bhb E. 

Pojib roHaflOTponHHOB h npojiaxTHHa. roHaAOTponn- 
hh, npojiaxTHH (FIJI) h KOHTpcuiHpyiomHe hx npoayicuHio nmorajiaMH- 
wecxHe PO HauHHaiOT cexperapOBaTbca eme b 3M6pHorene3e. 0$naxo 

pOJIb 3THX ropMOHOB B CTaHOBJICHHH nOJIAH(JxJ)CpeHHHpOBaHHhIX <J)yHK- 
iprii roHaa Ha aroft ctsah pasBHTHa orpaHHaeHa. B nyBepraniOM nepnoAe 
peryjisrropHe (fryHKipiH nraoTanaMO-rano^HsapHol chctcmh oxoHMa- 
TejibHO (^opMHpyiOTca, flHcJxJjepeHUHpyioTCfl no noay h ycHjiMBaiOTca 
nOA HHH4HHpyiOIAHM flCHCTBHCM nOJIOBHX CTepOHAOB. B 3T0 BpeMH OKOH- 
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TOTejibHO CKjianHBaeTCH cmctcms npflMbix h o6paTHtix ciaaeft b ashhoh 
<]) yHKUHOHajn>Hofi och (ByHAep, 1980, 1990; Octhh, IHopr, 1987). B aro 
xe BpeMfi k AesT&nbHocra rnnorajiaMyca, runo4>H3a noaxAiowaeTCfl a 
3nH(J)H3, TopM03snmii roHaAOTponHue (frymomH rancx|>H3a (cm. pnc. 77). 
Jir y Myxcxax oco6eft CTHMyjiHpyer b ceMeHHHxax pocr mierox JleftAHra 
h npoAyxijHK) b hhx TecTocrepoHa; y jkchckhx oco6efi oh craMyjiHpyeT 
pocr (J)OJUlHKyjIOB B flHMHHKfi, 6HOCHHTe3 B HHX E H FI, OByjIflUHIO, 
pasBHTHe xejrrbix xeji h 6hochhtc3 b hhx n. OCr y csmi^ob CTHMyjm- 
pyer paasirrae microx CeprojiH h npoAyxuHio sthmh KAcrxaMH hhih- 
6hhs h aHAPoreHCB93UBaiomero 6 cak 3 dnHAHAHMHca, a Taxxe Hexoro- 
pbie craAHH cnepMaToreHe3a h ceHcn6HAH3Hpyer xjierxH JlenAHra x Jir. 
OCr y caMOK noBhiuiaer MyBCTBHTejibHoCTb OBapnajibHbix (JxvuiHxyAOB 
K Jir H BMCCTC C nOCJieflHHM yCHAHBaeT pocr H C03peBaHHe (Jx?AAHXyAOB, 
a Taxxce chhtcs HHinOnHa. B opraiiH 3 Max o6oero ncuia FIJI cchch6hah- 
3HpyeT KJieTKH rOH3A X AeHCTBHIO OCr H Jir, BMeCre C CTr M03KCT 
noTeHUHpoBaTb hah onocpeAonaTb nporpaMMupyionme h peryAHTopirae 
a^xJjexThi nanoBbix crepoHAOB b neweHH. BaxHewmaa ^ymopis FIJI — 
AHcJxJjepeHaHpoBxa aAbBeoasipHoro annapaTa moaowhux jxcac3 h cth- 
Myjjsipia AaxTamm y caMOK MAexonHTaiomHx, a Taxxe pasBHTHe oco- 
6bix 3 o6hmx xceAe3 y imm, npoAyunpyiomHx mrraTeAbHoe moaohko, 
npn noMOiiiH xoToporo BCxapMAHBacTca ootomctbo. KpoMe Toro, FIJI 

y BCX BHAOB CTHMyAHpyeT HHCTHHKTbl BbIXaXHBaHHfl IIOTOMCTBa (Hh- 

KOAb, BepH, 1972). 

B cbok) owepeab roHaaorponHHH Taxxe cnocoOmi OKa3biBan> axc- 
TparoHaAaAbHbie atjxfcexTbi. Tax, ohh ceHCH6nAH3HpyioT nepHtJjepHwe- 
CKHC TXaHH-MHmeHH X flCHCTBHIO Ah H E, nOBblHiaiOT aKTHBHOCTb 5<X-pC- 
AyxTaaM b opraHax Myxcxoft hoaoboH c^epM h Apynix 4^pmchtob 
M era6oAH3M3 Ah b noaxax (KopeHMaH h ap*, 1974; UIpHcJxJjepc h np., 
1976). y hthh <DCr, BcpoflTHo, cnoco6eH Bbi3Ban> nosBAeHHe 6pawHoro 
Hapasa y csmuob. 

B CBS3H c AencTBHeM OCr b pamwx TxaHax CAeayer ynoMAHyrb 
poAb HHinCnHa, npoayUHpyeMoro non peryASTopHMM bahshhcm OCr 
b roHaflax o6oero noAa. Hhth6hh (<Jx)AAHxyAOcraHHH) — hhihOmtop 
npoayxmiH OCT rano<t>H30M. 

PoAb Apyrnx ropMOHOB. PeryAsropHbie acfxfjCKTH ncuio- 
BLIX CrepOHAOB B TXaHSTX-MHlIieHSX CymeCTBeHHO SaBHCMMM He TQAbKO OT 
roiiaaoTponHHOB h IUI, ho h xoMruiexca fopmohob o6meMera6oAHMecxo- 
ro fleHCTBHS. FIOAOBblC CTCpOHAH B 3 TOM IUiaHe CACAyCT paCCMHTpHBaTb 
xax AOMHHHpyioiAHe KOMnoHenTbi b MyAbTHropMOHaAbHux aHcaM6Asx 
npEMoro KOHTpoAsi BTopHMHbix noAOBbix npiiSHaxoB (Po3eis, 1983, 1985, 
1990). B HaCTHOCTH, flAS pa3BHTH5I H aKTHBHOrO (J)yHKUHOHHpOBaHHH 
npocraTbi Hapaay c Ah Heo6xoAHMbi He TOAbxo IUI, ho h okchtoijhh, h 

HHCyAHH, B TO BpCMfl K 3 X THpeOHAHfcie ropMOHbl T 0 pM 03 ST (J)yHXIJHH 3T0H 
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x&ie3i*. Rna nporaiemui aHa6ojiHwecxHx 3<JxJ>eKTOB Ah hcoCxoahm 
CTF — Taxxe Baacnefeoiii: ceHCH6naH3aTop atJx^exTOB E b neweHH 
(Po3eH h ap*» 1991). B peryjiauHH o6pasoBaHHs cnepMM ynacrByiOT 
BMecre c Ah h <DCr « peTHHoeBas KHcaora. HarjuwHHM npMMepoM 
MHOxecTBeHHoro KOHTpojisi penpoayKTHBHbix npoi;eccoB ABjiserca Myjib- 
THropMOHajibHas peryjiauHs paaBuras mojiomhhx mcj tea y xchcxhx oco- 
6eft NuieKomrraioiHHx. B AanHHft MyjibTHropMOHajibHbift aHcaM&ib b xa- 

wecree Heo6xQ0HMHX n03HTHBHbIX cfc>aKTOpOB BMeCTe C E, npOreCTHHaMH 
H IUI BKJIIOWaiOTCfl CTr, XCM, HHCyjIHH t IVHOKOKOpTHKOHflW, THpeOHfl- 
Hue ropMOHU, b xawecTBe HeraTHBHtix — Ah (TepKHHiroH, 1973). 

IIomhmo nepH(J>epHwecKHx agx^exTOB HexoTopue idpmohm o6me- 
MeTa6ojraHecKoro acUctbhs MoryT oxa3biBaTb peryji&Topiaie bjihshhb 
h Ha rHnorajiaMo-rHnocJ)H3apHOM yposne penpoflyKTHBHOft ^ynxipi- 
OHaJIbHOft CHCT6MM. IlO-BHflHMOMy, AKTF H KOpTHKOCTepOHUH B BUCO- 
KHX KOHUeHTpaUHflX T0pM039T HOpMaJIbHOe (JjyHKI^HOHHpOBaHHe POHafl 

Ha 3tom ypoBHe (Ceabe, 1936; 5aM6HHO, Ciow, 1980). BMecre c xeM ajm 
nojiHOHeHHoro ^opMHpoBaHHS h peajiH3auHH (JjyHKUHfi chctcmm nraora- 
jiaMyc-nmoc})H3-roHaaM hco6xoahmo HopMaubHoe (JjymaiHOHHpoBaHHe 
nproBisaHoft jxejie3H (ByHflep, 1957). 

TaxHM o6pa30M f ncuiOBhie cxepoHAu noa xoHxpojieM hx cexpeipm 
co cropoHbi nmorajiaMyca, amujmaa h nmo^noa h b cocrase cneimajiH- 
3HpoBaHHbix MyjibTHropMOHajibHux ancaMSjieft peryjisTopHO saBepraasor 
nojiOByx) AH(}x}>epeHUHpoBKy opraHH3MOB, o6ycjiOBjiHBas 3thm pea/ntsa- 
KHX> iipouteccoB pa3MHoaceHHH y Myaccxnx h aceHCKHX oco6eft. 

B npaxTHHecxoM iuiaHe hcoOxoahmo OTMeTHTb, mto Ha 6a3e ncui- 
HOi nOJIOBOSft flHCjxJjepeHI^HpOBKH opraHH3MOB B HeaOM MoryT paSBHBaTb- 
cfl no ji 3a bh c hmL ie 3a6ojieBaHHfl xax penpoflyxTHBHOft CHcxe- 
Mbi, Tax h MHonie Apyrae 3a6aneBaHH5i. B qacniocxH, axepocxjiepos, 
nqaarpa, hoaoshhH nepHaprepHHT — npenwymecn : »ho Myxcxae 3a6o- 

JieBaHHX; aCCJIUHO-XaMCHHOfi 6oJie3HbK>, peBM3TH3MOM, peBMaTOHAHMM 
aprpHTOM, CHCreMHOi xpacHoft BCjraaHxoft, nmoTOHMaMH, ocreoaprpo- 
30M, THpe0T0KCHK030M 3HaHHXejIbHO MAEQe CTpajO&aiOT 3KCHUP1HM. IlOJI- 
AH^xJjepeHUHpoBaHHoft oxa3biBaeTCs a^M^exTHBHOCTb jiexapcTBeHHbix 
CpeACTB H TOKCHHOB (P03CH H AP*» 1991). 



rjIABA 11 


rOPMOHAJIbHAS PEryjISIjHX IIPOI1ECCOB 
PA3MHOJKEHH2 

IlojioBoe pa3BHme MyxcKHx h jkchckhx oco6ei saBCpmaerca cno- 
co6hoctwo roHaa o6pa30BbiBaTb cooTBeTcrayiompe axniBHbie rawerH 
(cnepMaT030finu m ooumth II nopaaxa), CTaHOBjiemieM sceft coBoxyn- 

HOCTH BTOPHWHUX HQAOBblX npM3H3KOB OpraHM3M3 H TOTOBHOCTbiO CTO 

k pa3MHoxeHHio. OnpeneAaioiAyio poAb b peryjismHH npopeccOB no- 
jioboix) pa3MHoxeHHfl y iiosbohomhmx Mrpaer ropMOHajn>Haa chctcm 3 
ranorajiaMyc — rnno<i>H3 — roHaaw. Hapaay c aroft cncreMoft b shaok- 
Phhho# peiyjnnuiH penpoayxTHBHux npoueccoB cymecTieHHOc 3Hawe- 
HHe HMeior JITF h xoHTpoAHpyiomHe era npoayxipiio P<X>, a Taxxe 
OKCHTomra, MejiaTOHHH h Hexoropbie apyrae ropMomj (cm. pnc. 77). 
y HacexoMMx npopeccu pa3MHO*eHiw peryanpytorca HeftpocexperoM 
M03ra, SDBCHH/nbHMMH POpMOHaMH H, B03M02KH0, FOpMOHaMH TOHafl. 

HHTeHCHBHOCTb penpOAyKTHBHUX (J)yHKUHH Ha pa3HUX CTpyKTyp- 
Ho-#H3HoaorHMecxHx ypoBHflx o6ycaoBjiHBaeTca He Toabxo ypoBHCM 
CeXpeUHH COOTBeTCTByiOmHX ropMOHOB, HO H H3MeHJnOmeftCfl MyBCTBH- 
TeJIbHOCTblO TOHei X HHM. V^HTHBaH CHJiy r0pM0H3AbHhiX CHTHaaOB 
h peuenTHpyxnayK) cnoco6HOCTb TxaHeft, mojkho, no-BHAHMOMy, nomrrb 
cymHOCTb MHorax caoxhbix npopeccoB, cb«33hhmx c hqaobhm paaMHo- 
xeHHeM. 

B 4>H3HoaonniecKHx yoioBwax noAHopeHHoe 4>yHKUHOHHpoBaHHe 
noaoBoro annapaTa h chctcm ero peryaauHH ocymecTBaaeTCfl b t e*ie- 
HHe penpoayKTHBHoro nepHoaa oHToreHeaa, Hawmaiomerocfl c ny- 
6epraTHoro nepnofla h 3aBepmax>merocfl crrapocTbio, xoraa nouiOBbie npn- 
3HaxH b Toi hah HHoft creneHH perpeccHpyKn 1 . Bpewa HacryiuieHHa 
noAOB03peaocTH ■ Bospacr yracaHHfl nanoBOft axiUBHOcra y iio3bohow- 
MMXf xax npaBHjio, HaxoAsrrca b npsMofi 33bhchmocth or npoAOJOKirrejib- 
HOCTH 3KH3HH XHBOTHOIX) H 3HaWHTeJIbHO BapbHpyiOTCS y pa3HMX BHAOB 

(Ta6ji. 14). 

MyjxcxHe h xeHCKHe oco6h, xax y*e OTMewajiocb, HMeior pa3jnni- 
hhh nm peryjiauHH ncwoBoft axTHBHOCTH. Una caMOK thuh^ch mnunnie- 
cxHft xapaxTep AeaTeAbHocra ranoraAaMO-nino<i>H3apHO-roHaAajibHoft 

CHCTeMbI, JUISI CaMI^OB — aUHKJIHWeCKHH. B OTAHWHe OT XeHCKHX oco6eft 

y MyjxcxHX, 3a HCKAKwemieM pw6 h Hexoropbix aM^>n6nH t raMerorenes 
h cexpeuHfl nadOBMx fopmohob ocymecTBAaioTCfl b 6pa«HMM nepHOA 
HenpepwBHO. BMecre c t&m h y caMHOB, h y caMox wame scero 6biBaeT 
onpenejieHHafl nepHOAHHHOCTb naAOBoft axTHBHOCTH — ceaoHHaa h cy- 
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Ta6*u*a 14 


CpOKM HacTyn/ieHMfl no/iOB03pe/iocTM 
u noTepw cnoco6HOCTii k pa3MHOxceHMio 
y npeACTaBMTe/ieft HexoTOpbix bmaob no3BOHOWHUx 
(o6o6meHHbie cpeAHne ASHHue) 


Bun 

npoaoniKH- 

TeabHOCTb 

MCH3HH, rOAbl 



HejiOBeK 

MyiKIHHA 

65—70 

15—17 ACT 

60—70 jieT 

MceHiMHHa 

65—75 

14—17 * 

45—55 * 

Mbiuib 

2—3 

7—8 Heflejib 

12—15 Mecauea 

Kpuca 

2—3.5 

8—10 * 

16—18 * 

XOMBMOK 

2—4 

5—15 * 

15—17 * 

Mopcicaa CBMHica 

6—7 

3,5—7 Mecauea 

5 — 6 ACT 

KpOJIMK 

7—8 

5—11 * 

5—7 * 

Xopex 

5—7 

10—12 * 

5—6 * 

Co6oju> 

6—7 

1—2roAa 

5—6 * 

Cofaica 

8—15 

11—12 Mecauea 

7—12 * 

KouiKa 

9—12 

8—12 * 

7—8 * 

KypHua 

5—8 

4—7 * 

5—7 * 


TOwHaa. y MHorax bhaob achbothux (JjaxTop BpeMeHH h npexAe Bcero 
ce30HHocn> MOryT onpegejuiTb bosmo^khoctb ncuioBoro pa3MHOxeHHa. 
BOAbHIHHCTBO n03B0H0WHbIX IfBOTHblX B 30Hax yMepeHHOIX) H XGJIOAHOro 

miMMaxa pa3MHoxaiOTca tgamco b onpeaejieHHoe speMa mm (Mapmajui* 
1956; EeHTjiH, 1976). BuaBAaioTca abb Bapnairra c£30hhocth penpoflyx- 
thbhwx npoueccOB: b oahom Bapnairre scmbothhc pa3MHO*aioTca bcchoh 
HAH AeTOM, B yCAOBHflX AAHHHOIX) AHfl; B flpyrOM — OCeHblO HAH 3HMOH, 
b ycAOBH«x KopoTKoro flHfl. K nepBoft rpynne jkhbothhx OTHOcarca mho- 
me bhau nnm, AomaAH, ocah, kohikh, 6oAbmHHCTBO xyHbHX, chotm, 
KO BTOpoil — K03bl, OBUbI, OAeHH, AHCbl, 6apCyKH, TI0A6HH (HaA6aHAOB, 

1964; Max ^ohsaa, 1971). Bhahmo, cnoco6Hocrb pa3MHoacaTbca b CTporo 
onpeAeAeHHoe speMa mm coaaaer 3Ha«HTCAbHMe npeHMymecrBa aaa 
B bOKHBaHHa HOTOMCTBa A3HH0F0 BHA3* o6yCAOBAHBaa OIITHMaAbHbie yC- 
AOBHa o6ecneaeHHa ero Heo6xoAHMOH TeMnepaTypoft cpeflbi, nmqeft, 
BOAOll H T.A. 

CesoHHOCTb penpoAyxTHBHbix npoueccOB onpeACAaerca KOMiuiex- 
COM CTHMYAOB. BHemHHC (JftKTOpbl, CTHMyAHpyiOIAHe aKTHBHOCTb TO- 
HOTaAaMO-rHno<J)H3apHo-roHaAaAbHOH chctcmn, ocymecTBAaioT cboh 3<J>- 
(JjeKThi wepes toaobhom M 03 r, a Taxxce 3 nH$H 3 , c kotophmm A^HHaa 
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CHcreMa BsaHMocBssana . BHemmie $aKTopu b ccsohh pa smhojkchh a 9 
soaSysKflas onpeAejieHHbie ueu rpu Mosra h 3aTOpMa*HBaa <J)yHKijHH 
amicfMsa, CTHMyjinpyK>T cexpeumo ranoTajiaMycoM Jir/OCr-PO h Top- 
M035IT nmoTajiaMHwecKyio cexpeiiHio IIHO. B pe3ynbTaTe noBbimeHHa 
CeKpeUHH H CHMJKCHKa CeKpeiWH MejiaTOHHHa 3nH$H30M npOHCXOflHT 
aKTHBauHA npoayxiiHH roHaaoTporiHHOB aAeHorHno$H30M, b pe3yjn»TaTe 
me TopMOxceHHA cexpemuf nHO ycsumBserca npoAyKima JITr. B cth- 
MyjiflUHH noaieaHei, owcbh^ho, onpeflejieHHyio pajib Hipaer h TPO — 

CTHMyjlflTOp He TOJIbKO THpeOTpOIIHOH, HO H IipOJiaKTHHOBOH {JjyHK- 
UhA rano(])H3a. IloBbimeHHe cexpeiuiH roHaflorponHHOB h npojiaKTHHa 
b cbok) owepeab CTHMyjiMpyer 6hochhtc3 nojiOBbix fopmohob shaokphh- 
hhmh KjieTKaMH roHaA — TecTocTepoHa, a xaioKe scrporeHOB Jleii- 
AHrOBCKHMH KjieTKaMH TCCTHKyj!, 3CTporCHOB h nporecTHHOB, a Taxxe 
aHAPOreHOB — KjieTKaMH (JxiJUIHKyjIOB H HHTepCTHUHaJIbHOH TKaHblO 

BHHHHKa. ocr tsokc ycmiHBaeT y MyxccKHX oco6eH HeKOTopwe cra- 
ahh cnepMaTorenesa b ceMeHHbix xaHajibpax h cexpeipao TecrocTe- 
poHCB93biBaiomero 6ejuca KjieTKaMH CeprojiH. ripojiaKTHH me noBbima- 
eT WyBCTBHTeJIbHOCTb MyJKCKHX H XteHCKHX rOH3A K fleftCTBHK) roHaAO- 
tpoiihhob, yBejiHHHBaa KOHueHTpaivno hx peuenTopoB Ha MeM6paHax 
pa3HbIX KJieTOK CeMeHHHKOB H flHHHHKOB. B CBOIO OWepeAb JIF IIOBhl- 
inaeT wyBCTBHTejibHocTb nepniJiepHwecKHx torch k aHAporenaM h sct- 
poreHaM. rioBbimeHHe yposns cexpeiwH roHa^OTponKHOB h npojiaKTH- 
Ha, a 33T6M nponyKUHH nojiOBbix crepoHAOB BKjiiOHaeT ce30HHbie no- 
jiOBbie pHKjibi y caMOK, a y c3miiob BbiSMBaer cTHMyjiaijHio cnepMaro- 
rcHeaa h hojiobo# $yHKUHH b pejiOM. KpoMe Toro, y hckotophx bh- 
AOb onpeaejieHHaa pojib b iiojioboh CTHMyjiau,HH npHHajyie jkht okch- 
Tommy. 

PeryjumHa jkchckhx nojiOBbix hhkjiob 6yfler hoapo6ho paccMor- 
pena HHxe. ToBopfl me o ce30HHbix h3mch£hmsix cexpeimn TecrocrepoHa 
ceMeHHHKaMH, cjieAyeT noAaepKHyTb, wto y caMpoB HeKOTopbix bhaob 

JKHBOTHbIX 3TH H3MCHeHHSI MOiyT 6bITb flpKO BhipaJKeHHhIMH. HanpHMCp* 

y caMuoB HeKOTopux xyHbHx (ropHoerafi) b momcht cnapHBaHHH (roHa), 
Koropoe npoHcxoAHT b BeceHHe-jieTHHH nepnoA, KOHiieHTpaima Tecro- 
crepoHa b iuia3Me kpobh mojkct B03pacraTb b 5 pa3 no cpaBHeHHio c 
cocroaHHeM noxoa, HadniOAaiomeMCfl b oceHwe 3mmhhc Meamu. Bo Bpe- 
M5i roHa OTMewaeTca Taxxce 3HawHTejibHoe h ycroHWHBoe ycnjieHHe cnep- 
MaToreHeaa. Ecjih b occhhhc Mecaubi b ccmshhitkax ropHopraa npeofxna- 
naiOT cnepMaToroHHH, a b 3hmhhc — cnepMaxoipiTH, to c anpejia no 
aBiycr — 3pejibie cnepMaT030HAbi (ryjiaMHceHH, TaM, 1974). AHajioraw- 
Haa ce30HHaa axTHBai^na cexpeijHH TecTocrepoHa h cnepMaToreHe3a xa- 
paKTepHa h Ana HeKOTopux bhaob co6aabHx (OcaAMyK h AP-, 1977). 
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CesoHHwe HSMeHemoi BHyrpw- h BHemHecexpeTopHoft axTHBHOCTH Tec- 
THKyji apxo BfaipaxeHbi h y neBVHx imn;. 

y 6ojn>mHHCTBa bhaob jkhbothhx, pa3MHoacaioimixca ce30HH0, 
Benynjyio pojn» b hcxoahoh CTHMynaipoi penpoAyxTHBHHX npopeccoB 
HrpaeT CBeroBofi (JjaxTop (PoyaH, 1925 ). Bepojrraee Bcero, hmchho junsaa 
CBeroBoro aha, ro*mee, xapaxrep <jx>TonepHOAHHHOCTH, — bo mhoihx 
CA ynaax m aBHwft BHemuHft (|>aKTop, BiuuovaiOBpift b onpene^eHHoe spe- 
Mii roma penpoayKTHBHhie npoijeccH Ha ypoBHe rHnoTa^aMo-3im(J)H3ap- 
Ho~rano4>H3apHoi chctcmm. Baptepys b 3xcnepHMeirre phtm nepeAOBa- 
hha csera m tcmhotm* mojkho cymecTBeHHo bjihstb Ha nepHQAHHHOcrb 

npOUeCCOB pa3MHOACeHHa H HX HHTCHCHBHOCTb. BMeCTe C TCM CBCTOBOft 
cJ)aKTop — He eAHHCTBeHHhift KjiHMaTHMecxHft peiyjurrop cc3ohhocth 
paSMHOBCeHHM. B KOMIUieKC CeSOHHHX 4»KTOpOB BXAIOWaiOTCH Tasaxe 
TeMnepaTypa, cocrae nnizpi h boam, axMOo^epHoe AaBAemie. ¥ noibcHAO- 
TepMHux xhbothhx xeMnepaTypHMft cfiaxTop mojkct HMen. pemaiomee 
3HaqeHne b eeaoHHoft CTHMyjiaAHH (JjyHKUHft chctcmm ranorajiaMyc — 
nmo(])H3 — roHaAM. ¥ Hexoropbix bhaob jiarymex oco6yio poab b ceaon 

HOft CTHMyjHmHH HOJIOBMX (JjyHKI^Hli HTpaiOT (JjaXTOpM IIHTaHHH H XHMH- 

mcckm! cocraB boam (EeHTjiH, 1976 ). 

B OTAHHHe OT HCHBOTHHX, o6HTaiOIAHX B BOH3X yMCpCHHOrD H 
xojiQAHoro KjiHMaxa y xhbothmx, o6HTaiomHx b SKBaropHaAbHOM noa- 
ce, rae mniMaTHwecKHe h immeaHe (Jjaicropbi npHdnH3HTejibHo QAHHaxo- 
bm b TeweHne Bcero roAa, penpoAyxTHBHMe npoucccM MOiyr ocymecro- 
ABTbCS BHe 33BHCHMOCTH OT Ce30Ha. 

AHanoniHHo aroMy aeAOBex h nexoropMe oAOManraeHHue hah 
Aa6opaTopHMe skhsothhc (AOManmaa irraua, CBHHba, kpoahk, Mopcxaa 
CBHHxa, Aa6opaTopHwe xphiqt h Mumb) oioco6hh pa3MHoacaTbca BHe 
3aBHCHM0cra ot ce30Ha (Bchtah, 1976 ,* EejiaeB, 1978 ). IIpH 3tom cno- 
co6HOcn> k nocroaHHOMy pa3MHoxeHHio y HexoTOpbix bhaob 3axpeiuieHa 
reHeTHHecxH. Tax, nepecejieHHe paAa TporoniecKHX achbothhx b 30hm 
yMepeHHoro kahmate Macro He bahsct Ha hx cnoco6HOCTb x bhcccsohho- 
My pa3MH03KeHHK). 

CaeAycr OTMenrrb, mto h y bhaob, pa3MHoacaioiAHxca bhccc30hho, 
ypoBenb noAOBoft 3 kthbhocth Ha npoTaaceHHH roaa HMeeT Bee ace boahch 
o6pa3HMi xapaxTep, aaBHCHMHft or paAa KAHManmecxHx h immeBtix 
(fraKTOpOB. 

HapaAy c ce30HHMMH phtmamh rHnoTaAaMO-rHno4>H3apHO-ro- 
HaAaAbHOft CHCTCMM HMeK>T MeCTO H CyTOMHbie PHTMM. Il0Ka3aH0, MTO 
y MyacMHH HaH6oAee bmcokhA ypoBeHb cexpei^HH TecrocrepoHa bhsb- 
Aaerca b npeAjrpeHHise hah yTpeHHHe wacM, bo BpeMa PEM-4>a3bi 
CHa, xapaxTepH3y*omeica cHOBHAeHHaMH bhcokoA creneHH amouho- 
HaAbHOCTH H 3HaMHTCAbHOA HHTeHCHBHOCTbK) paAa o6MeHHMX npOHSCCOB 
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(Hbchc h Ap., 1971). BepoaTHee Bcero, aHanonraias KapniHa 6tiBaeT h 
y npe«CTaBHTejiei Apyrnx bhaob, BeAymwx akcbhoh o6pa3 jkh3hh. 
y HOHHHX *e JKHBOTHMX aKTHBHOCTb nOAOBOH CHCTCMH, nO-BHflHMOMy, 
HaH6ojibmaji b npeaHOwHbie m3ch. 

XAPAKTEPMCTHKA JKEHCKMX nOJIOBblX U,HKJIOB 

H MX rOPMOHAJIbHOU PEryjISI^MM 

y xeHCKHx oco6efi penpoayKTHBHbie npoueccu Bcema xapaxTepn- 
sywrca cneim4>HMecKH aaxoHOMepHoft phtmemhoctbio, hphmcm nepwoAH- 
wecxaa CMetia npoueccoB oxsaTHBaeT npeayate Bcero opraHU jkchckoh 
noAOBofi ccjjepn h chcjcmm hx peryAsmHH Ockhh, 1951). 

OcHOBHoe coAepxamie xceHcxnx nojiOBUx uhxjiob no cyra nena 
CBOflHTCfl K ropMOHSaBHCMMOft pHTMHMeCKOft CMCHC flByX EJIBTepHaTHB- 
HMX HpOUCXCOB, o6yCAOBJIHBaK>mHX onTHMaAbHHe yCAOBHfl JUia pa3M- 
HOxceHHfl: 1) roTOBHOCTb BceHCxoro opraHH3Ma k noAOBOMy 3 ktv u oiuio- 
AOTBopeHHio flilnemiencH; 2) o6ecneweHHe pa3Bnms oiuiOAOTBopeHHoft 
flftneiuieTKH (y MAeKonwraiomifx — roTOBHOCTb k fiepeMCHHOcra), ot- 
pnuaiomee, xax npaBiuio, bo3mo«hocti» aonojiHHTejibHOro cnapHsamui 
H OIUIOAOTBOpeHHfl. 

U,HKjiHMecKHfl xapaxTep penpoAyKTHBHbix nponeccoB y caMox b 
3Hawirrejn>HOit Mepe onpenejisieTca iiqaoboh flH^xJjepeHUHpoBKoft rnnora- 
jiaMyca no xeHcxoMy rany (Bappamioy, 1961, 1966; BappaxAoy, Top- 
ckh, 1961; Ba6HneB, 1969-1973; Bynaep, 1969-1973). 

Kax yxe OTMeaajiocb (cm. rn. 10), noAOBaa AH<JxJ>epeHUHpoBKa 
rnnorajiaMyca nponcxoAirr noA bahhhhcm xpaTKOBpeMeHHoro Bu6poca 
ncwioBHx crepoHAOB Ha paHHHx 3Tanax oHToreHesa. B MyxcxoM ranoTa- 
jiaMyce nocjie noAOBoro cospesaHHa (J)yHKi;HOHHpyeT toabko TOHHwecKHft 
neuTp apKyaTHOH 3ohh, a mixAHwecKHii nemp npeoimraecxoft o6Aacra 
He pa6oTaeT. B xxhckom me nmoraAaMyce (JjyHKUHomipyiOT mncAinie- 
CKHft H TOHHMeCKHii pCHTpH. Hx COBMCCTHaa AeSTCAbHOCTb h onpcACAaeT 
UHKAHMeCKHfi BWfipOC rOHaAOTponHHOB 6a30<J)HAbHbIMH KACTKAMH aflCHO- 
rano(J)H3a. 

OAHaxo uHKAHwecKHfi xapaxTep c|>y hkahohh poBatiiia penpoAyx- 

THBHOft CHCTCMH C3MOK o6y€AOBACH AHmb OTM3CTH 3KCHCKHM THUOM (JtyH- 
KDHOHHpOBaHHS THnOTaAaMH’ieCKHX neHTpOB. nOOieflHM# OnpeACAflCT 
AHmb noreHAHaAbHyio aosMOXHOCTb uhkjihhcckhx nponeccoB. PeanH- 
3ainui me aroft bosmoxhocth ocymeCTBAaeTca n peayAbiare boaho- 
o6pa3Horo xapaxTepa pocra h cospeuaHiia (JxxAAHicyAOB h jkcathx 

T€A B HHHHHKaX, B KOTOpbIX o 6 p 33 yiOTCa IIOAOBhie CTepOHAH — 3 CTpO- 
reHH, nporccTHHH h anaporeHH non perynHpyiomHM bahbhhcm ra- 
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noTajiaMO-nino<J)H3apHOH CHcreMH (noapo6Hee cm. HHxe). IlepHoaHw- 
HOCTb nponyKUHH 3 thx ropMOHOB (npexae Bcero acrporeHOB h nporeera- 
hob), 3aBHcsmafl ot BcuiHooSpasHO MCHSiomeroca cfryHKUHOHajibHoro co- 
CTOSHHfi MHMHHKOB, 0Ka3MBaeT npSMQg BJIMMHMC He TOJIbKO Ha nOJlOBOH 

TpaKT h HapyxcHbie reHHxajiHH JtceHCicoH oco6h, ho h o6paTHoe bjihshhc 
Ha 4>yHKimoHHpoBaHHe ueHTpoB ranorajiaMyca. UmuiHMecKHe hsmchC” 

HHS B ypOBHBX CCKpCUMH pa3JIHWHhIX OBapHajlMIHX FOpMOHOB 
H COOTHOmeHHflX 3THX ypOBHCH no MeX3HH3My HapVXCHOA o6paTHOfi CBS- 
3H (nocjieflOBaTejibHoro coweraHHs noaojKHrrejibHoix h OTpHuarejibHOH) 
nepHOAHMecxH MoayjiHpyiOT (£>y hx uMOiia^bHoe coctoshmc o6ohx nmoTa- 

JiaMHMeCKHX HCHTPOB H TeM CaMbIM nOflSCpMHBaiOT HX l^HKJIHWeCKyiO 
AesrrejibHOCTb. Majihie ao3H acrporeHOB h nporecTHHOB cthm yji h pyior, 
a 6ojibmHe — topmosht aKTHBHOCTb aeirrpoB ranorajiaMyca h (J)yHKu,HH 
mno4>H3a. riojioBwe CTeponau, c oahoh cropoHu, h3mchsk>t wyBCTBH- 
TejibHocrb TOHHwecKoro ueHTpa k HenpoMe^HaTopaM (npexcae Bcero k ao- 
(J>aMHHy), o6pa3yiomHMCs b oxoHwaHHSx nepBHux npoBOflHHKOB, nay- 
mux ot npeonTHvecKOH o6jiacTH k apxyaTHOH, c apyroft,— CBS3biBascb 
cneuH^)HwecKHMH uHTopeuenTopaMH.BJiHsiOT Ha ypoBeHb aKTHBHOcra 
mnuiHwecKoro aetfrpa. B inore nojioBbie CTepomihi phtmhmcckh msmchs- 
iot ypoBeHb cexpeiiMM juo-(ix)JuiH6epHHa HenpoHaMH apxyaTHOH o&iacTH 
ranorajiaMyca, me stot pmin3HHr-cJ)aKTop o6pa3yeTCfl h cpcshhhmm 
BosBHmeHHCM HeHporano4)n3a, me oh aenoHHpyeTCs (Ojiepxo h ap., 
1968; Ea6HweB, 1973-1981, 1991). 

KpoMe Toro, OBapHajibHbie fopmohm Moryr BjiHSTb Ha wyBCTBH- 
TejibHOCTb rano<t)H3a k PO (Max Kshh h ap-, 1981, 1991). 

TaxHM o6pa30M, uhkjihhhoctb nojioBbix npoueccoB y aceHCKHX 
oco6eii HexoaHo ofiycnoBaena asyMa psaaMH BsaiiMocBssaHHMX Mexa- 

HH3MOB: 3KCHCKHM THOOM (J)yHKHHOHajIbHO~CTpyiCTypHOii OpraHH33HHH 

nraoTajiOMHMecKoi peiyjunpm, BKjiionaiomeH asa aempa kohtpqjm ro- 
HaaorponHbix (JjyHKUHH rano^HSa, wyBCTBHTeabHbix k HSMeneHHSM 
ypoBHei OBapHajibHbix fopmohob; nepHoanwHOCTbio aesTeabHOCTH snm- 

HHKOB, ropMOHbl KOTOpfalX CnOCo6HbI pHTMHHeCKH MSMCHSTb (JjyHKUH- 

oHajibHoe cocrosHHe o6ohx uempoB ranorajiaMyca h BCJieacTBHe aroro 
roHaaoTponHbix h apyrnx (JjyHKijHH rano(J)H3a. TojibKO cOBMecTHoe, tom- 
ho c6ajiaHCHpoBaHHoe (JjyHKUHOHHpoBaHHe arax a»yx MCxaimsMOB h 

aejiocTHOCTb ninoTajiaMO-rHno<J)H3apHo-roHaaajibHoii CHcreMbi MOiyr 
o6ecneHHTb peajiHsaiprao m HopMajibHoe TCMeHne noJioBux uhkjiob. Ecjih 
caMxy MjiexonHTaiomero noaseprHyTb paimest aHaporenHsaipiH (hjih 
acrporeHH3aaHH) jih6o pa3pymHTb y Hee cooTBeTCTByiomHe 30 hh rano- 
TajiaMyca, to HHKjiHWHOCTb cexpeunn roHaaoTponHHOB h (JiyHKUHH shh- 
HHxa npexpamaeTCs. K npexpameHHio uHiumwecKOH aeirrejibHOCTH rano- 
rajiaMHHecKHX ueirrpoB h cexpeuHH roHaaoTponHHOB npHBQnHT h oBapw- 
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3KT0MHS CaMOK. Co6CTBeHHO rUXTOBaSI UHKJIHWHOCTb y CaMOK (HH^paA- 

huh phtm) Bcema crporo corjiacosaHa c cyTowHhiM (impicaAH&iM) phtmom 
nanoBoft aKTHBHOCTH, 33 bhcmmhm ot cyTOMHoft (JxyronepHOAH'iHOCTH 
(Xaji6epr, 1975). 

IlyTH h MexaHH3Mi>i ropMOHajibHOH peryjiauHH nonoBhix uhkjiob 
pa3H(x>6pa3Hfai, caoxhu h ao KOHixa eme He BhiacHenw. npoAOAXHTejib- 
HOCTb h xapaKTep uhkaob y csmok pa3JiHWHhix bhaob mnpoKO BapbHpy- 
lOTca h y KaxAoro bhaa saicpeiuieHH reHerawecKH ( tz 6 ji . 15). 


Tm6xunm 13 

XapaKTepMCTMKa no/iOBux uhkaob 
y HeKOTOpbiX BHAOB MAeKOnMTaiOLiiHX 
(o6o6u4eHHue cpeAHwe AaHHbie) 


Bna 

Thii uMKJia 

npofloji- 

BCHTeJIb- 

HOCTb 

UHiuia, 

flHH 

riponan- 

BCHTeJIb- 

HOCTb 

acrpyca 

MexaHHSMbi 

OByjiauMH 

Mhcjio 

OByjmpy- 

KHUHX 

aftueuie- 

TOK 

KoiQKa 

nanHUHKjiMWHbiH, 

CeSOHHfalfi 

15—28 

4—10 

/weft 

petjuieic- 

TOpHblft 

4—6 

Co6aica 

MOHOUHKJIHIHblft, 

CeSOHHblft 

22 

7—13 

jmeft 

cnoHTaH- 

Hblft 

5—8 

rieceu 

TO ace 

8—11 

2—4 flHH 

» 

4—5 

Xopex 

IIOJIHUHiUIH'IHblft, 

Ce30HHbIM 

6ojiee 

5 Mec 

AO 5 Mec 

pe^uiexTop- 

HblH 

5—13 

Hopica 

TO *ce 

8—9 

5—7 flHeft 

» 

8—10 

Mopcicaa 

CBHHKa 

nCUIMUMfaiHHHbIM, 

nOCTOBHHUM 

16—19 

6—15 m 

cnoirraH- 

HUM 

2—4 

Xomsmok 

to ate 

4 

4—23 m 

» 

1—10 

Kpuca 

» 

4—5 

9—20 m 

» 

9—11 

Mbiuib 

» 

4—5 

8—20 m 

» 

5—6 

KpanMK 

nojiHUHKjiHMHbiM, no- 

CTOHHHblH, CTep- 
Tblft 

15—16 

(ycaoBHo) 


pecJxneKTop- 

HblM 

2—8 

Obivi 

nanHUHKjiHqHbift, 

CC30HHUM 

15—17 

1— 2jma 

cnoHTaH- 

HblM 

1—3 
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* 

1 

IIlMMnaH3e 

TO ace 
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— 

» 

1 

ropmuia 

» 

39—40 

— 

» 

1 

HejioBeK 

» 

28 (qame 
Bcero) 


» 

1 (npew- 
Mymecr- 
BeHHO) 
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y xeHCKHx oco6efi, pa3MHOxaiomHxca b Teweime seen) roma, ohh 
noBTopjnoTCfl cnonraHHo h HenpepuBHO. BcaeacTBHe mhokcctbchhocth 

mnUIOB T3KHX JKMBOTHHX HaSMBaiOT nCVIHUHKJIHMHhIMH. IlQAHipiKJIHH- 

HOCTb xapaxTepHa h aaji 6ojibmHHCTBa bhaob, pa3MHoxaiomnxca ceaoH- 
ho; b TeveHne aKTHBHoro nepwoAa pa3MHO*xima y t3khx xhbothmx 
6biBaeT HecKcvibKo uhkjiob. Ilocjie 3aBepmeHHa 6pa«oioro cesoaa nojio- 
Bue UHXjiw npexpamaiOTca. y Hexoropbix bhaob ccsohho pa3MHO*a- 
lOmHXCS 3KMB0THHX* OTHOCfllUHXCfl B OCHOBHOM K CCMeftCTBy Co6a^bHX, 

b eaHHCTBeHHbift penpoflyKTHBHbiH nepnoA roaa 6n®aeT tojibko oahh 

UHKJI. TaSCMX XHBOTHbIX HASMBaiOT MOHOipSKJIH^HMMH, Y C06sK xe MO~ 
xeT 6biTb ABa cesoHa pa3MHOxceHHa (bccchkhm: h oceHHHii), oAHaxo 
b TeMeime xaxAOro cesoHa ohh Taxxe mohouhkjihwhh (Xa(j>e3, 1970). 

Kax yxe OTMewajiocb, HanOonee xapaicrepHhie mouiH^ecxHe H3- 
MeHeHHs y jkchckhx oco6eft penpoAyxTHBHoro sospacra nponjunorcfl 
b opraHax nojiOBoft a^epu—flHHHHxax, nance h BJiarajrame y Mnexomi- 
TaiomHx, b sHHHHxax h sitiseBOAax y flftueiuiaAymHx. lips 3tom nepno- 
AHHecxHe H3MeHeHHA b roHaAax (OBapHajibHbie iuhcjih) aBjiaioTca Beay- 
iahmh no OTHomeHHio k H3MeneHHMM, B03HHxaion(HM b nojiOBOM TpaxTe. 
ITocneAHHe xe xoHTpojiHpyioTCH nepnoAHwecxofi cexpeuHeft hqaobhx 
ropMOHOB flHMHHKa, B CBOK) O^epCAb 33BMCHMOM OT (JjyHKIRlft OIROTajia- 
Myca h rnno<J)H3a. 

OBapHajibHbie mhkau. Ochobhmc MopcJxxfcyHxuHOHajibHbie cah- 

HHUbl SHHHHKOB — OCo6bie XeACSHCTHe CTpyXTypH — (JxVUIHKyjIbl. 

3pejibi% ttxvuiHKyji — ny3hipex, aanojiHCHHHi (pojunncyjiapHoii xhako- 
CTbio, BHyrpH xoToporo HaxoAHTCs ooliht I nopsAxa. Ctchka speaoro 

(JXXAAHXyjia COCTOHT H3 HgCKOAbKHX CJIOeB AH(Jxj>epeHiuipoBaHHbix mie- 
TOX. BHyTpeHHHft CJIoft SnHTejIHaAbHMX XA6TOX, phIXJlO paOIOAOXeHHHX 
b 2-3 paaa, o6pasyer zona granulesa t Ha HeOoabmoM Bucryne xoTopoft, 
HanpaBJieHHOM b nanocTb, chaht oorht. 3tot BHcryn HasMsaicrr aftije- 
hochoh Hoxxoi. 3a ipaHyjie3HLiM cnoeM caeAyeT iuiOTHbift cjioA xeae3H- 
CTO-anHTejiHaAbHbix xaeTox, kotoplih HasMsaercH BHyTpeHHeft o6oaoh- 
xoft (theca interna). Oh CHaOxeH xpoBeHocHUMH cocyaaMH h cayacirr 
r/iaBHMM (JxvuiHxyjiapHbiM npoAyneHTOM acrporeHOB (E2, Ei), a Taxxe 
Hexoroporo xojiHaecTBa nporecTH hob h aHAPoreHOB. Ilo-BHAHMOMy, rpa- 
HyjiesHHe xjictkh roxe ywacrayiOT b CHHTese xchckhx noaoBbix crepo- 
haob (CaBapA h AP-, 1964; Ulopr h ap*> 1964). BHemHufi caoit creHKH 
(JxuuiHxyAa coeAHHirmifaHOTKaHHHft, oh Ha3biBaeTca HapyxHoii 060- 
aoHxofi (theca externa) (cm. pwc. 5). ^HaMeTp 3peaoro (JxxajiHKy/ia 
BapbHpyeTca y pa3Hbix bhaob b mHpoxnx npeaeaax. Tax, y xpucu oh 
paBeH 900 hm, a y jiomaAH — 7 cm. 

Ilocjie pa3pbiBa 3peaoro (JxwuiHxyaa, conpoBoxmaiomeroca bmxo- 
AOm ooRHTa H3 HHWHHxa b nojiocTb Tejia — oByjiauHH, y MaexonHTaio- 
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max h Hexoropux JKHBOpoflamHx peimuiHft (amepmm, awea) tuier- 
kh ipaHyjie3Horo caoa noaBepraiOTcn TpaHCtJxjpMauHH h <}>opMHpy- 
tor BTopyio BaxcHefimyio xcejieaMcryio crpyxTypy hhvhhkob, cocToamyio 
H3 OCo6bIX JDOTCHHOBIiIX KAeTOK,— XejITOC TCAO. TaKHM o6pa30M, xejl- 
Toe Tejio — npoayKT npeBpameHHa (JxjaaHxyaapHoii Txaim. OcHOBHaa 
(JjyHKHHa ero — CHHxea Pr h ero aHaaoroB. KpoMe Toro, b mcm chhtc3h- 
pyiorca rajoKe u scrporeHu (Casapj?» 1962; XamuMoro n ap., 1968). 
y uthu xeanae Teaa b AHHHHxe He o6pa3yK>Tca h Pr cexpernpyerca 
TOJibKO (JxvuiHxyaaMH (HarfSauaoB, 1964). 

y Tex bhaob, y KOTopwx nocjie oayjiaipiH o6pa3yiOTca xearae 
xejia, (J)H3HQaonmecKaa cynwocrb oBapHaabHoro unxaa CBoanrca x ne- 
pHQmraecKoft CMeee a»yx 4>a3, b Tewemie xoroprac nonepeMeHHO <J>yHX- 
UHOHaJIbHO aOMHHHpyer OAHH H3 THnOB 3HqOKpHHHbIX xejies aHUHHKa — 

coapeBajonoywe $aAAHxyAH hah xejrrue Teaa. Oasa aoMHHHpoBamia 
(fxsAJiH KyjiOB f npoayunpyiomHx b ochobhom aciporeHU, Haamaerca (Jxxa- 
AHxyaapHoft; ^aaa aoMHHHpoBaHHa xcjitwx tca, npoaypnpyioimix npe- 
HMymecTBeHHo nporecrHHU, — AKrreHHOBoft. SasepracHHe AiOTeHHoBoft 
4 -asbf (ah 3 hc xejrrbix Tea) o6ycaoBAHBaeT CTHMyaamuo (JxuuiHKyaap- 
hmx npopeccoB. OByasuHs 3aBepmaer (JxxJUiHxyaapHbie npoueccu h ot- 
xpMBaer iUOTCHHOByio (£>a3y. AxTHBHoe 4>yHKiuioHHpoBaHHe xcearbix Tea 
T0PM03HT COSpeBSHHe $aAAHKyAOB H HX 3HaOKpHHHyiO 4>yHKKHIO. KpOMC 
Toro, Pr aBaaeTca ciuibhhm aimracTporeHOM b Maxxe h Baaraawme. 

y uthu *e h flpyrwx bhaob jkhbothhx, He HMeioumx xeanax Tea, 
oBapnaabHuit ipnca onpeaeaaexca Toabxo nepHoanxoft coapesaHHa (Jxxa- 
anxyaoB h HHTeHCHBHOCTbio cexpeuHH hmh acrporeHOB h nporecnmoB Ha 
xaxaoM 3Tane. 

OajuiuKyjuipHcui <pa3a ujukjul Pa3Bwrne (JxxjuiHxyaoB b aHMHHxe 
npoHexoaHT caeayiomHM o6pa30M. nepBMMHwe oomrru, o6pa3yioiuHeca 
H3 xaerox 3awaTKOBoro arurreaHa, cHawaaa oxpyjxaeT oahh caoh rpaHy- 
ae3Hux xaerox, aH(})4>epeHUHpyioiiuixca H3 HHTepcTHiuiaabHOH oaapH- 
aabHoft crpoMH. 3ro wcxoflHaa cJxjpMa (JxxruiHxyaa — npHMopanaabHbiH 
(JxxnAHKya. SaxeM ipaHyae3Hbie xaencM npoaH^epupyior h napaaaeabHO 
C 3THM npOUeCCOM H3 COf^HHHTCAbHOTKaHHOft CTpOMH AHfJxfrepeHimpy- 
Kyrca BHyrpeHHaa h HapyxHaa tckh. 3th npopeccu conpoBtwxaaiOTca 
POCtom (JxvuiHxyaoB, a raxxe oouhtob. Ha caeayiomeft craaHH rpaHy- 
aesHaa Txanb nocreneHHO paspMxaaerca, paccaanBaeroa h orrecHaerca 
x creHxe uy3bipbxa. B peayabraTe b (JxjaaHKyae HawimaeT 4x^pMiipoBan»* 
ca noaocrb, sanarmaeMaa ^oaaHxyaapHoft acwaxocTbio. 

Ro aaHHoft craaHH poor h AHcJxkepeHiuipoBxa cJxwuiHxyaapHoro 
annapaxa nparexaioT cnoHTaHHO h He 3aBHCsrr or roHaaorponiibix ropMO- 
hob. B 3to speMH BHyTpeHHaa Texa h rpawyaeaa npoayimpyiOT He3HawH- 
TeabHbie xoaHwecrBa acrporeHoe, a xaxxe nporecTHHOB h anaporeHOB. 
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3crporeHM h awAporeHH CTa6tuiH3HpyiOT crpyxTypy rpaHyjiesHMx uie- 
tok (FIejuiy30 h ap-, 1981). B HeaKTHBHOM bhwhhkc o6hwho ecn> MHOxe- 
ctbo HespeuiMX cJxxa^HKyjiOB paaewx ct3ahh pasBirraa (cm. pnc. 5). 

C onpeaejieHHOH craAHH p33bhthji cJxxa^HKyjia, HMeiomero no- 
Aocrb (BesMKyjiapHHM cJxxa^HKyji), ero anAOKpiiHHue kjictkh ctbhobmt- 
ca ropMOHsaBHCHMMMM h k3k 6bi «BX0Aai> b OBapHajibHbiif mnui. JXajlh- 
HejimHe <J)H 3 HanorHwecKHe co6hthm» npoTexaiomHe b cospeBajonpsx cfxvi- 
jiHxyjiax, TecHO CBasaHM c <J)yH k u,h simh rHnoTajiaMO-nino<i)H3apHOH chc- 
tcmm. Kax yxe ynoMHHajiocb, 3th co6mth« omchb oioxhm h pa3HOo6- 
paSHM. Ha OCHOBaHHH MHOIHX, nOpOH npOTHBOpeWHBUX ABHHMX HX M03K- 

ho cxeMaTHwecxH npeAcraBHTb oieAyiomHM o 6 pa 30 M (pnc. 80 ). ITo-bhah- 



BHyrpeHH99 oKpyxHocTb OTpaxaeT OBapHiuibHuA uhhi; HapyxHai — acrpanbiibift; Og — HeperyjiM- 
pyeMUM ({xxrLnMKyji, ®j — ' MtcyjispHWM tJxxnTiHicyji, bxqusuxhh b uhkji, Oj — pacrymHM (Jxuuimkjui, 
0>3 — 3pCJIblM cJjO/UIHKyjI, CCKpCTHpytOLUH M XTpaAHOA (Ej), O4 — OByJIMpyiOmMfi tJxxnTlMKyJl, nr — 
npoci r hah , XT 1 — ' paayiomccci; mcjttoc twio, XTj — *ejrroe tcjio, mhtchchbmo 

ceicpeTMpyiomee nporecrepoH (11), XT3 — HHeonioMpyioiuee xejrroe tcjio; ciuwuihmmh crpcjixaMM 
o6o3Ha<JCHB CTHMyjIBUHB, npCpblBHCTblMM — TOpMOXCCHMC 
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MOMy, BHawane Be3HxyAspHbie (JxvuiHxyAbi noA bjihshhcm acTpore- 
HOB HaWHHaiOT CHHTe3HpOBaTb pCUeilTOpibS JITr H CTaHOBBTCfl WyBCTBH- 
T&IbHblMH K 3T0My FOpMOHy. JITr B CBOK) OH&peAb HHAyUHpyeT CHHTC3 
HJIH aKTHBaimiO peiieilTOpOB OCT H Jir (PHMapAC, 1976). IIOCKOJIbKy 

Ha paHHHX CT3AHSLX C03peBaHHH (J)OJUIHXyAOB HMH CHHTC3HpyiOTCfl ne- 

OoAbimie KCvnraecTBa hojiobhx crepoHAOB, cexpeiwa o6ohx ronaAOTpo- 
mraoB b art) BpeMfl AOAxuia 6turn 6 h HapacraTb no MexaHH3My ncuio*H- 
TejibHoU o6paTHoft cbh3h. Ha caMOM xe Aejie b ashhuh nepHOA ipouia 
yBeAHHHBaerca toabxo npoAyxima OCT, a fipoAyxipia JIF ocraercs Ha 
6a3ajn>HOM ypoBHe (Pocc h Ap., 1970). HirrepnpeTauHS Taxoft AHCcouna- 
Uhh b ceicpeu,HH A»yx roHaAOTponnHOB saTpyAHena to*, «ito, no cymecr- 
ByionpsM ASHHbiM, cexpeiwa JIF h OCT peryjiHpyerca oahhm psuiHSHHr- 
(JjaKTOpOM — JIK)-4)OJUIH6epHHOM. 

C^HTaeTCH, MTO AajIbHewmHH POCT H paSBMTHC (JxVUIHKyjIOB npOHC- 

xoast noA BAHSHneM ycHAgHHofl cexpeipm (DCr h noBbimemia hx miser- 

BHTCJIbHOCTH K JIT. ITo AOCTHXeHHH OnpeACA€HHOH CT3AHH pa3BHTHS 
(|)OAAHKyAflpHbie KAeTKH nOA OpSIMHM KOHTpOAeM JIF H^MHHaiOT yCHACH- 
ho CHHTesnpoBaTb noAOBbie crepoHAbi h npex^e Bcero scrporeHU (Jlira- 
ceTT h AP-, 1975). YcHAeHHe cexpemni acrporeHOB Ha HaaaAbHbix craAH- 
sx, bhahmo, no MexaHH3My noAOXHTCAbHOH o6paxHoft cbssh axTHBHpyeT 
UHKAHHecxHfi Bbi6poc JIF/OCF-PO ranOTajiaMycoM h, bo 3 mo*ho, Top- 
mo3ht aHTHroHaAorponHyio (JjyHKijHio 3nn(]}H3a. B pesyAtTaxe npoHexo- 
Aht OByAATOpHbiH Bbi6poc OCT h Jir nmo$H30M Ockhh, 1951; flxaxo- 
thhaPm 1977). 

CTHMyAHpyiomHH atjxfcexx acxporeHOB Ha cexpenHio mno4>H” 
sapHbix ropMOHOB onocpeAyexca b onpeAOAeHHOH creneHH npocraraaH- 

AHH3MH <nrEi, nrE 2 , nrE 2 a, npiweM nr Moryx oxasHBaxb npaMoe 
ACHCTBMe h Ha ninoTaAaMyc, h Ha rano<})H3 (Caio h Ap., 1976; Yop6epc 
h AP-» 1976). no-BHAHMOMy, cboh 3<|xfjeKx Ha cexpepHio ixmaAOxponHHOB 
3XH rHCTOropMOHbl BOCnpOH3BOAXT MeCTHO CwiaPOASps HX yCHAeHHOMy 
o6pa30BaHHio b ranoTajiaMyce noA bjihsjhhcm scxporeHOB m b rancwfAise 
nOA BAMMHHeM JIF/OCF-PO. UHKAHWeCKHH Bbi6poc JIF h noBbimeHHaa 
x HeMy MyBCTBHTCAbHOCTb kactok 3peAoro (Jx)AjiHKyAa, paaBHBaioiAaaca 
noA ASHCTBHeM Boapocmeif b axo bpoms cexpeipm OCF h JITr, BbrauBa- 
iot b KOHeMHOM HTorc nponecc OByAflnHH, xoxopaa y paaenx bhaob 
nponcxoAHT ®iepe3 8-50 h nocAe Bbi6poca Jir. 

JIF — rAaBHbiH HHAyxTop oByAau.HH. 3ctxf>exT era Ha OByAanmo, 
BepoaTHo, xaxxe (no xpaftHeft Mepe MacxHHHo) onocpeAOBaH nr, o6pa^ 
syionpsMHca noA acmctbhcm roHaAOTponHHa b anHHHxax m scxporeHOB 
b MaTxe (KbiosA h Ap.» 1970). npn ywacniH npocrarAaHAHHOB JIF Bbi3bi- 
Baer b 4>OAAHxyAe ycHAeroie CHUxesa npoxeoAHXHwecxnx ^pmchtob 
H a ypoBHe xpaHcxpHniiHH h xpaHCAauHH, npnBOAainee x paspyrnemno 
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Pbhhhh 

.amcTpyc 


ri03ilHHH 

amcTpyc 


ripoJCTpyc 


3ctpyc Ctmhh uhkjis 


4>0JiJiHKyjibi 


5K ejiToe tcjio 

Puc. 81. JlmiauKKa coAepacaimii Jir, acTpaflHoaa h nporecrepoHa b kpobh 
caMOK Kpucu Ha pa3Hux CTa^Hsx naaoBoro mama (no Bemm, 1976 

C H3MeH£HH2MH: 

1 — Jir, 2 — 3CT|NWMU, 3 — nporecrcpoH 


^JxwuiHKyjiiipHOH ctchkh h BMxoAy aftiieiuieTKH H3 HHWHHxa b 6piom- 
Hyio hoaoctb. UmuiHqecxHfi npeAOByjmTopHHft Bbi6poc Jir xpaTKOBpe- 
MeHHHH. Bo3mo3kho, hto cto upexpaiAeHHe BMSMBaercfi Taxxe acrpore- 
HaMH, ho npH MaxcHMajibHOH hx cexpeuHH OByjiHpyionpiMH (JxwuiHicyjia- 
mh (Ba6HMeB, 1973; flepHep, 1974). CraTaeTCH, vro b Ravage nn/ p ^M a 
npoayxiufH acrporeHOB ohh CTHMyjinpyioT cexpeiuno JITr, Jir h OCT, 
a Ha iraxe BM3UBaiOT ee TopMoxeHne. riooe^Hsifl atJxJxiKT ycHAHBaeTca 

HHIK6HHOM ((JXWUIHKy^OCTaTHHOM). 

RnHTCJlbHOCTh (JXWUIHKyJHipHOH <J)a3bI H MHOFHe ACTajIH H3MeHC- 
hhh cexpeuMH popmohob b osapnajibHOM uHKjie Moryr cymecTBemio 
BapbHpoBaTbca y npeAcraBHTereH pasHbix bhaob h Aaxe y mhoihx oco6en 
B npeaejiax oahoik) bmas (Echtjih, 1976; JJ,Hc<i>aAy 3 H, 1977). Oanaico 
nOHTH BO Bcex H3BCCTHBIX CJiyraflX C nOMOmblO paAHOHMMyHOaOrHWeCKHX 
H Apyrax sjyBCTBHTSJIbHMX H CneUH(J)HMeCKHX M6TOAOB B (JjCUUIHKy/IflpHOft 
4 »3e saKOHOMepHO bw bjihiotca yBejraweHHe cexpeimn <DCr b Harare 
4>a3u; npeAOByjiapHoe HapacraHne cexpei^iH acrporeHOB h T, npeAmecr- 
Byiomee bo BpeMeHH pe3KOMy yBejiHweHHio KOHueHTpauHH Jir; nooieAy- 
ioiAHe npeAOByAflTopHbie iihkh cexpeiuiH rHno<f)H3apHHx Jir, a Taxxce 
<DCr ( P hc. 81 , 82). 

Cnoco 6 HOcn> roHaAOTpomiHOB CTHMyjiHpoBaTb coapesaHHe (Jxjjuih- 
KyAOB H OByjiflLtfne h3xoaht mnpOKoe HcnoAb 30 BaHHe. B Kjmmme- 
cxofl npaKTHxe roHaAOTpoimHbi bboaot xceHmnHaM, crpaAaioiAHM no- 
JIHKHCT030M flHMHHKOB, npH KOTOpOM He npOHCXOAHT OByjIfll^HH H Ha- 

pymaeTca AeropoAHaa (fcyHKijHs (JJ,Hc<J)aAy3H, 1965). B xhbothoboactbc 
npenapaTu roHaAOTponHbix ropMOHOB HcnojibsyiOTCa are iKwiywemMi 
MHoroimoAHfl y KapaxyAbCKHx OBen, (M.M. 3aBaAOBCKHft, 1937-1941). 
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Puc. 82. AHHaMHKa cQAepxaHHn Jir, <X>Cr, acTpaAHoaa h nporecTepoHa b 
spoBH b TS'ieHHe nojiOBoro uHicfia y xemijHHbi: 

/ — nporecrcpoH, 2 — 3ctpoahoji, 3 — JII\ 4 — OCr; y ocm b6uhcc cxcmbthmcckm noKaauio 
COCTOflHHC 3HAOMCTPMS 

IIpiIMCHfllOT rOHaaOTpOnHHhl H B phl6oBOflCTBe A^a CTHMyjiaUHH HKpOMC- 

TaHHfl h BhwejieHHA mojiok (rep6HjibCKHft, 1940, 1947). 

C MOMemra o6pa30»aHH« 6biCTpopacrry iahx, ropMOH3aBHCHMUx 
(jKuuiHKyjiOB ao OByjiauHH rjiaBHhie (J)H3HOAorHwecKHe co6hths osapH- 
ajibHoro UHKJia npocxoABT b cJxj^jiHKyuflpHOM annapare. AxTHBHoerb 
(JxjJuiHKy^OB onpeaejiaeT (JjymcijHOHajibHoe cocroaHHe ranoTajiaMO-ra- 
no^)H3apHofi chctcmm h ncuiOBoro TpaxTa. Hmchho noaTOMy ASHHaa 
iprauia HasMBaerca <J>oaa KyjTspKOH. BaxHeftmyio poab b ee pasBHTMH 
HipaiOT acrporeHbi, xoTopue hbjihiotch nepBHWHbiM CHinanoM Ana npeA- 
OByAaTopHoro Bbi6poca Jir h nocaeAyiomeii oByjiauHH, noAroTaBjiHBaiOT 
nanoBOH Tpascr caMKH k cnapuBanHio c C3mhom h B036yamaiOT mxnoBoe 
noBeAeHHe. BMecre c tcm nporecTHHbi, raxxce o6pa3yK>nuieca m (Jxviah- 
xyjiax, HHAyAHpyiOT npeBpameHHe nepBHWHoro oouHTa b spenyio «Hu,eK- 
Aency. y HexoTopbix bhaob nporecTHHbi h anaporeHbi BMecre c acrpore- 
h3mh MOiyr CTHMyjmpoBaxb h npeAOByjiaTopHyio cescpeipno Jir. TaxHM 
o6pa30M, 6HOAonpfecKHH cmhca coBOxynHOCTH npoueccoB, nponcxoAa- 
mnx b anwHHKe b TeweHHe (JxjjuiHKyAHpHOH cjjashi, owcbhaho, cboahtca 
k noAroTOBxe xchckofo opraHH3Ma k axTy cnapHBaHna, a aftueKAencH — 
K OIUIOAOTBOpeHHIO. 

OH3H0AoniwecKHe MexaHMSMH npeAOByAaTopHoro, uhkjihm ecicoro 
Bbi6poca Jir nepeAHHM rHno$H30M h HHAyiWpyeMaa hm OByAaijHH mo- 
ryT no CBoeft cynmocTH OTAHwaTbca y pa3Hbix bhaob. Hame Bcero 3 th 
npOAeCCbl 6bIBaiOT CnOHTaHHbIMH, IjejIHKOM 3aBHCHMbIMH OT BHyTpeH- 
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HHX B33HMOCBfl3eH B CHCTeMC rMnOTSiiaMyC — rHIKXj)H3 — rOHaflM H 

npexAe Bcero ot HapacraHHs KOHueHxpauMH acrporeHOB b kpobh. Oahs- 
KO y HSKOTOpHX BHAOB (xpOAHK, KOIHKa, XOpeK, HOpKa, ropHOCTaft, 
Co6ojIb H flp.) UHKJIHWeCKHH Bbl6pOC Jir H OByAHUHB JUBJIHIOTCSI petJXJieiC- 

TopHMMH npoueccaMH Ha axT cnapHBaHna (cm. ra6ji. 15). KoHTyc, ajiex- 
TpHHecxoe hjih MexaHHwecKoe paaApaxemie Bjiarajmiaa hah mewicH MaT- 
kh BM3MsaiOT y caMOK 3thx bhaob xhbothhx OBynsipo© h nocaeAyiomee 
o6pa30BaHHe xoatux Teji. V KpojiHxa jiaTeHTHUH nepwou paJinexTopHOH 
OByjisiuiH cocraBjiHer npHMepHO 10 a, y kohikh — 24-36 w, y xopbxa — 
30 a, y HopxH — 42-50 w. 

Pe^exTopHas OByAauna moxct 6biTb h y MHOrwx bhaob ahkhx 
imm, npnweM BHcmHHM pa3,apaxHTejieM GKasHBaerca He touibko axT 
cnapHBaHHA, ho h 3pnTejibHoe socnpKSTiie o6jiHKa npH6jinxaiomerocs 
caMua (flxmiCepT, 1971; Bchtjih, 1976). Koahhcctbo npooByjinpoBaB- 
mnx (pojuiHKyjiOB h OTKJiaAbiBaeMbix b niesAO am; y 6oAbmHHCTBa ah- 
khx nTHu, crporo AerepMHHHpoBaHO reneTHMecKH. BMecre z reM y t3khx 
AOM amHHx iithu, xax xyphi, hah tskhx ahkhx imm, xax Bopo6bH, 
OByAai^HH MOxeT npoTexaTb nenpepuBHO. IIpH stom y hhx ob¥jimi;hs h 
aHmexjiaAKa koahwcctbchho He AeTepMHHHpoBaHbi: earn nocae HHuteic- 
jiaoxH mhuo xa^biH pas yaajiaTb H3 nie3Aa, OBynauHa h aimemiaAKa 
CHcreMaTHaecKH npoAOAxcaiOTca (Echtah, 1976). 

CwHTaeTca, wto npouecc anueicjiaAKH cTHMyAHpyerca mpmy c 
ropMOHaMH rHnoTajiaMo-nino4)H3apHO-aHWHHKOBOH chctcmm topmohamh 
H efiporHiKx})H3a. HanoMHHM, wto y iron; h flpyrax aimemiaAymHX xh- 
BOTHbix (JxjJuiHxyAapHaa cexpemia acrporeHOB nrpaeT eaxeyio pcuib 
b peryjianHH BHre/uioreHeaa b neweHH (cm. ta. 10). 

JltomeuHoeasi (ficua u,utuia onpeac/merca (J)yHKi;HOHHpoBaHHeM 
B aHHHHKe MJieKOnHTaiOmHX H HeKOTOpbIX APyrHX BHAOB n03B0H0WHfaIX 
jscathx Tea h aahtch y UHKAHpyiomHx JKHBOTHbix c MOMeHTA o6pa30Ba- 
hhh xejiTbix Tea ao hx jiHSHca. XeaTbie Teaa, ceKperapyiomHe raaBHbiM 
o6pa30M nporecTHHhi, a Taxxce HexoTopoe KOAHaecrao acrporeHOB, bm- 
noAHaeT y MjiexonHTaiomHx caeayiomHe BaxHewniHe $yHxii,HH: noAio- 
TaBAHBaioT Mancy k 6epeMeHHocTH h oSecneansaiOT HopMaabHoe ee 
TeweHHe; TopMOsax Ha ypoBHe rancrrajiaMyca h nmo^ffraa hosahhc cra- 
AHH C03peBaHHH (JxXajIHKyAOB H OByABAHIO. 

IIpOAQJI3KHTejIbHOCTb OBapHaJIbHOPO UHKJia y ASHHOrO BHAa 3KHBO- 
THOrO HaXOAHTCa B IipHMOH SaBHCHMOCTM OT (J)yHKUHOHHpOBaHHfl *ejl- 
ThlX Tea. HaCTOTa xe OByAHUHH HaXOAHTCa B o6paTHOH 3aBHCHM0CTH 
OT BpeMeHH XH3HH xeATblX TCA. B CBB3H C 3THM nOCACAHHe M3CT0 Ha~ 
3hiBaiOT wacaMH OBapwajibHoro pHKjia. Ha npoTaxeHHH Bceil hcthhhoh 
6epeMeHHOCTH xhbothofo, xoraa xejiThie Tejia 4?y hkhhohm pyior h cex- 
peropyiOT Pr, oByjiauwH b aHHHHxe He nponcxoAHT. XupypniwecKoe 
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yaaneime <J)yHKUHOHHpyiomHx xejiTux tca b jiiOTeHHOByio <J>a3y ohk- 
jua Bbi3hiBaex 3HawHTejibH0 ycxopeHHbiH nepexoA amiHHxa b (Jxwiah- 
KyjiflpHyio 4>asy m npeag?eBpeMeHHyio OByjiflipoo (M.M. 3aBaAOBCKHH 
h Ap., 1937, 1939). H, Hao6opor, CHcreMaTHwecxoe bbcachhc achbo- 
THHM 6oJIbmHX (J)H3HOAOnraeCKHX A03 Pr (50-2000 MKT B AeHb) HAH 
HMiuiaHTauHa hm iioa xoxy nporecTHHOB b BHAe xa6jieroK npeaorBpa- 
maiOT OByASAHio. npexpaiAeHHe HHbexmiH ropMOHa hah yAaAeHHe 
HMIUiaHTHpOBaHHOH Ta6AeTKH BOCCTaHaBAMBaCT CnOCo6HOCTb BHMHHXa 

k OByAAKHH (JlHimnom, HxAe3Hac, 1961; IlHHKyc h ap>» 1966). nprae- 
ACHHMe 3KcnepnMSHTH, no cymecTBy, MOAeAHpyiOT npoueccu, npoTexa- 
K>np?e y AHKAHpyionuix achbohux b <{)H3HOAonmecKHX ycnoBHAx. Cex- 
peiuffl Pr xeATbiM tcaom HawHHaeTca Bcxope nocAe ero o 6 pa 30 BaHHa, 
saTgM npoAyKAHA Pr HapacraeT h nocAe aocthjkshhs MaxcHMyMa, ecAH 
HCTHHHaa 6 epeMeHHOCTb He HacrynaeT, nocreneHHO CHHAtaerca bcacact- 
Bne perpeccHH jkcatmx tca. Y p«Aa aehbothhx mojeho HCxyccTB chho 
npoAAHTb AJOTSHHOByio $a3y UHKJia, BH3B3B cocToaHHe aoachoA 6 epe- 

MeHHOCTH. 

IlporecTHHbi, a Taxxce aiwporeHH, o6pa3yK>mHeca b uHXAHwecxHx 
aceATblX TCAaX B BbICOKHX KOHUeHTpaiI.HflX, nO-BHAHMOMy, T0pM03HT 
no MexaHH3My OTpHuaTeAhHoft cbmsh Ha ypOBHe ranoTajiaMyca h rano- 
(])H3a TOHHwecxyio cexpemno roHaAorponHHOB h BCAeACTBne 3Toro npe- 
naTCTByiOT COSpesaHMIO (JXXTIAHKyAOB H OBVJIHUMH, AHaAOrHHHblH TOpMO- 
saiiptH -SKfxfjexT Ha OByAai^Hio oxa3biBaiOT h xceATbie TCAa 6epMeHHocni, 
a TaKAce iuiaueHTa, eme 6oAee hhtchchbho oSpasyionpie Pr h ero npoH3- 
BQAHbie. Hapaay c nporecTHHaMH xceATbie TeAa urncjia h 6epeMeHHOcrH 
o6pa3yiOT, xax yxe OTMeaajiocb, HexoTopoe koahmcctbo acrporeHOB. 
SwaqeHHe AiOTeaAbHOH cexpeuHH acrporeHOB, bhahmo, cboahtch k cch~ 
cn6HAH3aAHH ranoTajiaMyca h inno4>H3a, a Taxxte opraHOB noAOBoro 
TpaxTa x nporecTHHaM. 

CbOHCTBO nporeCTHHOB T0pM03HTb OByAHUHK) (aHOByAATOpHUH 
a^xJjexT) HaxoAHT mwpoKoe HcnoAb30BaHne b MeAHUHHCxoii h achbotho- 
BOA^ecKoA npaxTHxe. B axymepcTBe h raHexoAonm nporecTHHhi b co- 
HeraHHK c acrporeHaMH hah 6e3 hhx HcnoAbayioT xax npoTHBosaMaxoM- 
Hue cpeACTBa y acchiahh. 3th npenapara nasMBaiOTca xoHTpauenTHBa- 
mh. B xawecrae KOHTpauenTHBHHx nporecTHHOB ucnoAbayiOTCH o6mmko 
CHHT eTHwecxHe recTareHM rana 19-Hop-17a-3THHHA-TecTocrepoHa, Hop- 
9THH0ApeAa, xAopMaAHHOH- h MercxrrpoA-aueTaTOB, 6oAee atJxJjeKTHBHhie 
npn nepopaAbHOM npHMeneHHH, *ieM npupoAHhie coeAHHeHHa. 

IIpaKTHwecKoe npHMeneHHe nporecTHHOB b jkhbothoboactbc b oc- 
HOBHOM HanpaBAeHO Ha CHHXpOHH3aUHIO UHKAOB CaMOK CeAbCK0X03HHCT- 
BeHHfalX AtHBOTHbIX opH HX HCKyCCTBeHHOM oceMeHeHHH (HeAAOp, KoyA, 

305 



1956; JIoniHOBa h ap., 1966; IIpoxo^beB, 1977). Jlna Tex xe nejiew 

B JKHBOTHOBOACTBe npHMCHHIOT H IipOCTaiViaHAHHH. 

Bo3BpantaflCb k xapaxTepHCTHxe aiotchhoboh $a3u OBapnaAbHoro 
UHKJia, Heo 6 xOAHMO npHBeCTH A&HHHe 06 3HA0KPHHHLIX MexaHH3Max 
B03HHKH0BeHHS, pa3BHTHH H peipeCCHM XtejITblX TCA. BHAHMO, rjiaBHMH 
HHAyKTOp (}x>pMHpOBaHHfl XtejITblX TCA — 3T0 JII\ CTHMyjIHpyiomHH 
AH(Jx})epeHunpoBKy jiiotchhobux xactox h 6hochht 63 Pr. 34xJ>eKT 
Jir Ha npouecc AiOTeHHH3anHH, oco 6 eHHO y HexoTopux bhaob jkhbo- 
thhx (xpbicw, oblpj) , u epMHCCHpoBaH n poa3kthhom. QrciOAa H OAHO 
H3 HassaHHH nocjieAHero — JucrreorponHHM ropMOH (JITD. 

JITr ycHJiHBaer o6pa30BaHHe peuenxopoB Jir h o6ecne*iHBaeT 

BblCOKyiO HyBCTBHTeAbHOCTb AIOTCHHOBblX KJICTOK K HH3KHM KOHH,eHTp3- 
UHflM Jir, BbIHBAHeMbIM Ha A3HHOH (J)a3e UHKJia. y KPOAHKOB OAHHM 
H3 BaXHeHIUHX (J)aKTOpOB A!OTeHHH3aUHH HBAHKXTCH 3CTpOreHbI. BMeCTe 
c TeM h y Apyrnx bhaob acrporeHbi ceHCH6iuiH3HpyiOT xejiTbie Tejia 
K AOHCTBHK} JITr H Jir. BepOHTHO, B03HHKHyB TOA BJIHMHH6M COBOKyn- 
hocth ynoMAHyTUx ropMOHOB h npexgje Bcero Jir, AKrreHHOBbie xactkh 
*ejiToro Tejia CHHTe3HpyioT rjiaBHhiM o6pa30M nporecTHHu, onpeaeaa- 
ioiAHe o6mee (JjyHxnHOHaabHoe cocrosiHHe chctcmm rnnorajiaMyc — ra- 
no4>H3 — roHaau h noAOBoro xpaxTa b aiotghhobhh <J)a3e xpixAa. Ilpore- 
CTHHhi, cexpeTHpyeMbie xcatmmh totmh, noaroTaBAHBaioT y MAexonn- 
TaioiAHx MaTxy k 6epeMeHHOCTH, npeAOTBpamaioT Teuxy, topmosht ax- 
THBHOCTb uHKjiHwecxoro atempa ninoraAaMyca h coapefiaHHe (JxwuiHxy- 
aob b AHHHHxe (HaA6aHAOB t 1964; Pocc h ap., 1970). <I>H3HOAorHwecKHH 

CMblCA AaHHOH cj)a3hl OBapHaJIbHOIX) AHKJia CBOAHTCfl, OWeBHAHO, X nOAIX)- 
TOBxe xceHCxoro opraHH3Ma x 6epeMeHHocTH h TopMoxeHHio hoboh cepun 
OByAsuHH. Ecjih 6epeMeHHOCTb y xhbothoix) He HacrynaeT, xcejiTbie Tejia 
HHBOJIIOHpyiOT H CHHTC3 Pr B HHX TOpM03HTCSL HHBOAIOHpyiOlAHe XCA- 
Tbie Tejia TepsnoT ahfihaw h ripeBpamaioTCH b 6ejibie Tejia. 

B npouecce perpecCHH xeATbix t cji y MHorwx bhaob xhbothux 
BaXHyiO pOAb HipaiOT He TOAbKO HH3KHe ypOBHH rano4)H3apHbIX ropMO- 
HOB B KpOBH H HyBCTBHTejIbHOCTb X HHM AIOTCHHOBblX XACTOX, HO H 
(JtyHKIlHH MaTKH. YAajieHHe M3TXH MOJKCT 3HaHHTCAbHO npOAAHTb 3KTHB- 

Hocrb xejiTbix Tea, cexpeuHio recrareHOB h coctoahhc aoxhoh 6epeMeH- 
hocth (JIe6, 1927; Bynaep, 1965). H, Hao6opoT, BXAaatiBaHHe hah 
B mHBaHHe 6ycHHOx b 3HA0MerpHH BM3HBaer npexaeBpeMCHKyio hhbo- 
AIOUHIO JKeATbIX TCA. yCT3H0BACH0, HTO no xpaHHeH Mepe OAHH H3 rA3B- 
HblX ryMOpaAbHbIX cfcOKTOpOB MaTXH, CTHMyAMpyiOmHX AIOTeOAH3,— 3TO 
npocrarAaHAHHbi; sshdchmhc peTporpaaHO no BeH03H0My pycAy b hhh- 
HHX, OHH MOryT BbI3BaTb perpeCCHIO XCeATbIX TCA. OcraeTCJI HeaCHhIM, 
xaxHM o6pa30M onpeAeAaeTca craHAapTHoe aah aamioro bhas BpeMa 
AIOTeOAH3a B IJHKAe. 
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y nocroflHHO UHKjiHpyiomHx xpuc h Mumefi jnoTeHHOBasi <J)a3a 
mnuiaM M03Ker 6&rrb 3HawHxejibHO npoAOHrapoBaHa axTOM HenpoAyxTHB- 
Horo cnapHBaHHS hah paawpaxeHHeM hojiobmx nyreff. B aahhom aiynae 
pe$AeKTopHO npoaoHinpoBaHHasi jiioreMHOBaa (J)a3a (npoBoipipoieaHHaa 
AOXHaa 6epeMeHHOcn>) a^htch He 38-40 w, Kaic o6hmho, a 12-14 AHeft 
(Xa(})e3, 1970). Y paJxrcexTopHO OByjmpyiomHX jkhbothmx b oiser 
Ha pa3ApaaceHne hoaobofo xpaKra Taicxce sosHiiKaer AoatMaa 6epe- 

MeHHOCTb. y KpOJIHKa H KOHIKH ©HE HO AAHTCAbHOCTH npHMepHO BABOC 

xopone, n&u HCTHHHaa 6epeMeHHOcn> (16-17 h 30-40 Aneft bmccto 
30-32 h 64-67 AHefi coorseTCTBenHO). MexaHH3Mbi pasBunia pecJxseK- 
Topnofl aoxhoA 6epeMeHHOCTH noxa H3yweHu HeAOcraTOHHO. 

3CTpaJIbHbie lWKJlbl. y 60 AbIUHHCTBa BHAOB MAeKOIIHTaiOIAHX 
UHKjiHMecxHe HSMeHeHHfl b ypoBHflx acrporeHOB h nporecTHHOB, onpeAe- 
AfleMfaie pHTMHWeCKOH CMeHOft (JXJJUIHKyAflpHOH H JIlOTCHHOBOlft $33 
b flHMHHxe, apxo npoflBJiaioTCfl b 4x)pwe APyroro poAa uhkaob — 3ct- 
pajibHbix. ScrpajibHbie uhkau npoTexaioT bo BjiaraAHme h orpaacaicT 
HHKJIHMeCKHe H3M6HeHHS BarHHaAbHOFO anHTejIHfl, (])H3HOAOrH«ieCKH 3a- 
BHCHMfaie OT 3HA0KpHHHbIX (JjyHKHHH SMMHHKQB (LJOHAdC, 1935-1937; 
3ckhh, 1951). 06iAafl AAHTeAbHOCTb acrpajibHoro mnuia cootbctctbchho 

paBHa AAHTCAbHOCTH OBapwaAbHOrO. 

BaraHajibHUH uhkji cKjiaAMBaercs h3 caeAyionpix ochobhux cra- 
AhU: 1) npoacrpyca (npenTewca); 2) acrpyca (Tewxa); 3) MeTaacrpyca 
(nocAeTewxa); 4) Anacrpyca (MexTewa). OcHOBHbie cteahh ipocaa wacro 
pa3AejiaiOT Ha paA noACTaAHft. Kaamaa hs craAHft acrpajibHoro ipiKjia 
xapaKTepH3yercsi onpeA&aeHHbiM (JjyHKUHOHaAbHbiM h Mop$anonme- 
ckhm cocroflHHeM CAH3HCTOH BAaraAHiaa, a Taxxe ero rjiaAKO-MumeMHO- 
ro cjiosi. 

Cmadux npoacmpyca OTpajcAaer Han6ojiee bmcokhA ypoBCHb cex- 
peuHH acrporeHOB co3peBaiomHMH (JxvuiHxyAaMH aHHHHica (cm. pnc. 80, 
81) h xapaxTepH3yercfl rHnepTpottweH h ranepruiasHeft anHTejiHajibHbix 
mieTOK BaarajiHma, a Taxxe nocAeayioimiM orropsiceHHeM mierox, cex- 
peTHpyiomHX CAH3b. B 3to BpeMa bo BAanuiHmHOM M33K6 o6HapyjKHBa- 

IOTCH HOpMaAbHUe 3IIHTeAHaAbHhie KJieTKH. 

Cmadim acmpyca — sasepmeHHe npoueccoB aKTHBHsauHH Barn~ 
HajibHbix TxaHeu acTporeHaMH h HenocpeACTBeHHO caeayeT 3a iihkom 
Bbi6poca 3thx ropMOHOB (cm. phc. 81). B 3tot nepHOA ranepTpotJjHpoBaH- 
Hbie h rHnepiuia3HpoBaHHbie miencn BarwHajibHoro aimTCAHa paccnanBa- 
iotch (CTpaTH(J)HUHpyioTCH) h o6pa3yioT HapyxcHbiH wemyiiwaTbift cjioft. 
y mhofhx bhaob XHBOTHbix h y weAOBexa b KAencax wemyitaaToro oioa 
OTKJiaAbiBaeTCa xepaTHH h oporoBeBuiHe kjictkh oTropraioTca. 3to h ecn> 
co6crBeHHo Tenxa, orpa^aiomaa HaHfxxnbinyio axTHBHOCTb aahhoh mecth 
noaoBoro TpaxTa. B 3to BpeMa bo BaanuiHmHOM Masxe oSHapyrnHsaiOTCa 
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B OCHOBHOM OpOrOBCElUHe KJieTKH. Y pSfla BHAOB JKHBOTHfalX (KpOJIHK, 
npeACTaBHTejiH KyHbHX, jiomaab) oporoBeHHa anHTejmajibHbix kjictok 
He npowcxoAHT h acrpyc npoTexaeT crepro. B HexoTopux cjiynaax <Ha- 
npHMep, y mopckhx cbhhok) Hapsmy c apxo BbipaxeHHUMH H3MeHeHH«» 
mh b cjiH 3 HCToft oOojioaKe b acrpyce lipoHcxoflHT paccjia&iemie raa^xo- 
MumewHux creHOK saraHM h, xax cjicactbhc, ee OTxpurHe. Ha ocrajib- 
HblX CTa^HflX UHKJia B 3THX CJiyHSLSlX BJiarajIHEje 3axpbITO. CTaflHH acrpy- 
ca h KOHua npoacrpyca coweTaiOTCH c aKTUBHsaipieft nojiOBoro noBe^eHaa 
(cocToaHHe nojiOBoi oxotm) h no BpeMeHH npHMepHO coBnaflaiOT c OBy- 
jiflUHeft. 

TepMHH 4ocrpyo hcxoaho o6o3Hawaji pe3xyio axTHBH3ai;Hio ncuio- 
soro oobcachuh caMOK (ot rpewecxoro cjiOBa «oboa», «xax npn yxyce 
OBoaa poraToro CKcrra ). HosAHce stot TepMHH crajm arapoxo npnMeHBTb 
AJia xapaxTepHCTHKH BaraHajibHbix npoueccoB. 

CmaduH Memaacrnpyca xapaxTepH3yeTca pesxHM chhjkchhcm ax- 
THBHOCTH BaTHHajIbHOID 3nHTejIHH, HeKpo6HOTHUeCKHMH npOpCCCaMH H 
OTTopjxeHHeM 6a3aabHoro cjioh kjictok. Ha uaHHoft ct3ahh b Barmiajib- 
hom Ma3xe o6na pyjKHsaiOTca oporoBeBmne h anHTejinajibHbie kjictkh h 
MHOJKeCTBO JieHKOUHTOB. MeT33CTpyC — CJIC3CTBHC CHHXeHHfl KOHUeHT- 
pamiH serporcHOB b kpobh. no BpeMeHH 3Ta craAHa o6muho coBna^aer c 
^X)pMHpOBaHHeM xeJITbIX TCJI H HawaJIOM CCKpepHH HMH nporecTHHOB 

(cm. pnc. 80, 81). 

Cmadux duscmpyca — craAHa noxoa BarHHajibHoro anHTejina. 
npojiH<J)epaTHBHbie npoueccu b AHacrpyce saTopMOxcHH, oporoscHHa 
anHTejinajibHbix kjictok He nponcxoAHT h ohh ceKperapyiOT b nojiocrb 
Bjiarajmma cjiH3b. IlocaeaHaa Hapauy c jichkouhtamh ©feapyatHBaerca 
b BarHHajibHOM Ma3Ke. CocroaHne Awacrpyca o6ycjiOBjieHO m 3Hawrejn»- 
hoh creneHH hhskhm ypoBHeM acrporeHOB b opraHH3Me. OflHaKO cexpe- 
Uhh nporecTHHOB xcjitmmh tcjiemh b 3tot nepnoA UHKJia Taxxe bhocht 
cboh BKJiaA b BarHHajibHbie npoueccn (cm. pnc. 80, 81). recrareHM 
TopMoaar paspaeraBiie, ct paTMC^HiKa umio h oporoBeHHe BaraHajibHoro 
anHTejina h CTHMyjiHpyiOT ceKpepnio cjih3h hobcpxhocthhm cjiocm KJie- 
tok (Kojuum h Ap., 1935; Haji6aHAOB, 1964). CexperupyeMaa b npocBeT 
Bjiarajimaa cjihsb npenaTCTByer npOABHxeHHio cnepMaT030HAa b MaTxy. 
B OTHomeHHH mieTOK BjiarajiHiaa nporecTHHbi aBjiaKnca aHTaroHHcraMH 
3CTporeHOB. 

JIh3hc xcejiToro Tejia h nepexoA anwHHxa b cfxwuiHKyjiapHyio cj)a3y 
OByjiaTopHoro UHKJia cjiyxaT cnrnajioM k Hawajiy hobofo acrpajibHoro 
UHKJia, k nepexoAy Anacrpyca b npoacrpyc. Y jkhbothux, pa3MHOxaio- 
mnxca ce30HH0, OBapuajibHue uhkjim b kohuc penpoAyKTHBHoro ceaoHa 
npHOcraHaBjiHBaiOTca. npnocraHaBjiMBaiOTca h acrpajibHbie uhkjim — 
pa3BHBaeTca cc30hhuh aHacrpyc (aHacrpyM). 
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Coctohhhc nocTOHHHoro aHacrpyca wame Bcero bo3hhks6t b npo- 
uecce crapeHHB, nocjie BoapacTHora aaBepmeHea y xchckhx oco6ch 
penpoflyKTHBHoro nepiioga (EapaHOB, 1964; CaBHemco, 1967). OAHaxo 
nepnofl CTapeHHH moxcct conpoBo^aTbca h nepMaHeHTHOH tchkoh. OHa 
o6ycjiOB^eHa b t3khx c/iywaax no/iHKHCTOSOM hhwhhkob, xcrropbie coAep- 
^caT 6ojibmoe koahhcctbo co3peBaiomHx, ho He OByjrapyiomHX (JxjAAHxy- 
jiob, HenpepMBHO cexpeTHpyiomHX anaMHTejii»Hoe kojihmcctbo acrpore- 
hob, a HHoraa h anaporeHOB. Taxoe coctoahhc nasMBaiOT aKoey^arop • 

HUM CHHapOMOM. ElX) pa3BHTH0 CBH33H0, IIO-BHAHMOMy, npCXfle BCCIX) C 

HapymeHHHMH BaaHMOfleiiCTBMfl iiHXAHwecxoro h roHHaecKoro jhchtpob 
ranoTajiaMyca h hx HyBCTBHTejibHocTH x hojiobhm crepoHAaM. ripH a ha- 
poreHHsai^HH caMox Ha paHHHX 3Tanax OHToreHe3a, y hhx nocjie nojiOBO- 
ro coapeBaHHA Taxace paaEMBacTca hojimkhctos shmhhkob h iioctosihhijh 
3CTpyC. AHOByjIflTOpHMH CHHAPOM BHSIBAfl6TC« y hcxotophx jkhbothhx 
h nocjie yflajieHHH 3nn<J)H3a. 

HenojiOB03peawe xchbothbic Taxxce HaxoflSTCs b coctohhhh aHacT- 
pyca. y mhofhx bhaob (HanpHMep, xpuc, Mhiniew, Mopcxnx cbhhok) ao 
H acry iuichhs ny6epTaTHoro nepHoaa BJiarajiHme saxpuTO. 

ElHKjiHHecxHe H3MeHeHH» b MaTxe. CymecTBeHHoe aHayeraie b 
T eaeHHe jkchckhx nojiOBbix uhkjtob y MjiexonHTaiomHX hmciot nepHOAH- 
aecxHe H3MeneHHa b MaTxe. Kax h BarnHajibHbie H3MeHeHHH, npoi^eccw 
b MaTxe aasHcaT ot ctbahh OBapwaribHoro ijHKjia. B nepnoA, cootbctct- 
ByiomHH npoacrpycy, xoraa cxopocrb cexpeunn acrporeHOB shmhhkom 
M axcHManbHa, MaxcHMajibHa h KOHueHTpaiwa 3CTporeH-pei;enTopHhix 
xoMimexcoB b HApax xjictox 3haomctphm h MHOMerpifsi (Kjiapx h aP-» 
1973). 3cTporeH-peuenTopHue KOMimexcu Bbi3biBaiOT b sto bpcmh hm6h- 
6hu,hk> mbtkh, CTHMyjiaiiHio b ee xjieTxax cumess. 6ejixa, rmiepTpo{})HK) 
h rHnepiuia3Hio ee TxaHeii. Ohh AOCTHraioT MaxcHMyMa b kohuc npoacr- 
pyca h acrpyce. 3CTporeHhi b stot nepnoA HHXJia HHAyimpyiOT h chutcs 
peuerrropoB nporecTHHOB, noBwraaa ay bctbHTCJ ibHOCTb mbtkh k nocjie- 
AyiomeMy bo3achctbhk) Pr h ero aHajioroB, npOAyunpyeMbix xcejiTbiMH 
TejiaMH (MwabipoM h ap., 1972, 1973). 

y 60JIbmHHCTBa BHAOB XHBOTHbIX, y KOTOPWX eCTb A^HTe/IbHO h 

axTHBHO (J)yHKHnoHnpyiomne ace/iTbie Tejia, cexperapyeMhie nporecra- 
hh Ha CTaAHH UHKjia, cooTBeTCTByiomeH paHHCMy AnacTpycy, topmo3«t 

WyBCTBHTejIbHOCTb MBTKH X 3CTp0reHaM H BU3UBBIOT B 3HA0MCTPHH Clie- 
itH<t>Hwecxyio ranepnjia3HK) ero xjieTOx. 3ra rHnepruia3H$i TpaHccfx>pMii- 
pyeT CTpyxTypy SHACMerpHs? h npHAaeT eMy oco6yio cxjiaA^aTyio (JxjpMy, 
a ee nojiocTH Ha nonepewHOM cpe3e — pwcynox BeTBameroca AepeBa 
(cm. pnc. 79, B). Bbi3biBaeMoe nporecTHHBMH paapacxaHHe cjih3hctoh 
mbtkh o6o3HaqaiOT xax nperpaBHAHoe, T.e. npeAniecTByiomee 6epeMeH- 
hocth (AcTByA, 1939; 3ckhh, 1951). FIperpaBHAHbie HSMeneHHa shao- 
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Mcrpua cboamtcm He TOJibKO k ApeBOBHAHOMy ero paspacraHHio, ho h 
K CTHMyjIfllUIH CeKpeTOpHOH aKTHBHOCTH 3 HA 0 MeTpH 3 AbHhIX 3KCJIQ3. B CO- 
ct3b cexpeTa sthx ^ceaes BMecre c paaom nHrareafeHMx Bemecra bxoaht 
y HeKOTopMx bhaob xhbothux (HanpHMep, y xpoAHxa) oco 6 hifi npore- 
CTHHCBM 3 MSai 0111 .Mil 6 eJ!OK — yTepOmo 6 HH, HAH 6a3CTOKHHHH. CMHTC 3 

3Toro 6 cjixa — AHMepa c M.m. - 15 500 — HHAyimpyeTCs nporecnmaMH 
h TopM03HTCM scrporeHaMH (IIoHCTHrji h AP-> 1978; Mophoh H AP-, 1980). 
YTepomoOnH h HexoTopue Apyrne cexpeTHpyeMbie 6 a3Ctokhhhhm naps- 
Ay c paspacTaHMeM cah3hctoh mbtkh cosaaiOT daaronpHMTHue ycAOBns 
ftAH MMFUiaHTaUHH OnAOAOTBOpeHHOH MHUeKAeTKH H pa3BMTMM 6epeMeH- 
hocth. 3th (JjaKTopu cnoco6cTByiOT 3aAepxxe 3 htotu b MaTxe, co3abhhk> 
jyia Hee nHTaTejibHoii cpeau, cthmyasiuhh ApodneHHfl h pasBHTMio oco6o- 
ro paapacraHKs shaomctphss — AeuHAyoMbi, Aaiomeii Hawaao ruiaueHTe. 
3(t4>eKTbi Fr Ha pa3BHTHe AeuHAyoMbi onocpeAyiOTCM ocBoOoxAeinieM s 

aHAOMeTpHH nrE (CaHaHec h AP-> 1981). 

Pr BO BpeMM AlOTeHHOBOH C|)a3bl BJIHHer Ha MHOMeTpufi, BbI3UB3H 

ero ninepTpo^Hio, cHMxass wyBCTBHTeabHOCTb k acrporeHaM h topmosm 
coxpameHHM, CTHMyAHpyeMue nocjieAHHMH. 3th a^exTbi Taxxe cno- 
COOCTByiOT HMIUiaHTaUHH H 6epeM6BH0CTH. 

XUm 3XHBOTHMX C KOpOTKOH AlOTeHHOBOH C^ASOH UHKAa (xpblCbl, 
MbimH, xommwkh) nperpaBHAHue HSMeHeHHM b MaTxe HexapaKTepHbi. 

y weAOBexa n APynix npHMaTOB unKAHwecxHe HSMCHeHKM b MaTxe 
HMeiOT OCC>6eHHOCTH, npHHIUinHaAbHO OTAHHaiOIAHe 3TH BHAM OT APyrHX 
npeACTaBHTeAeH KAacca MAexonHTaiomHx. OcoCchhocth noAOBoro imxAa 
CBOASTCM X OTTOpXCeHHIO CAH3HCTOH M3TKH B K0HU6 AIOTSHHOBOft (J)a3hl, 

conpoBOXAaiomeMycM KpoBOTeweHHMMH. JQahhhh npouecc HasMRaerea 
MeHcrpyaimeii, a caM uhka — MeHCTpyaAbHMM. HawaAOM MeHcrpyaAb- 
Horo imxAa npHHMTO cwHTaTb 1 -h AeHb xpoBoreweHHM. *Iepe3 3-5 AHeii 
OTTopxceHHe SHAOMeTpHH npexpamaeTCM, xpoBOTeweHHe ocraHaBAHBaeT- 
ch h HawHHaiOTca pereHepaiwa h npoAH<J)epauHH hobmx caoes shaomct- 
pnaAbHOH TK3HH — npOAH(J}epaTHBH3fl <J)a3a MeHCTpySAbHOFO UHKAa, 
xoropaa cooTBeTCTByeT no BpeMeHH (Jkjaahxyamphom cjme OBapnaAbHoro 
UHKAa. n P H HanOoAee pacnpocrpaHeHHOM 28 -ahcbhom imxAe y xemuHH 
OyiHTeAbHOCTb uHKAa MoxeT 6uTb paBHa Taxxce 21 hah 30-35 ahmm) 
Ha 16-18-h ahh npoAHtJjepauHsi cah3hctoh npHOCTaHaBAHBaeTCH, h 
Ha CMeHy npoAH<J)epaTHBHOH <J>a3e npuxoAHT cexpeTopHaa (cm. pnc. 82). 
3Ta (Jma OTCTaBAeHa y xeHiuHH Ha 2-5 AHeii ot OByAMUHH x xoHuy 

UHKAa, OByAMUHH xe COOTBeTCTBeHHO npOHCXOAHT Ha 13-15-H AHH UHX- 
Aa, T.e. b ero cepeAHHe. Ilpn 21-ahcbhom unxAe OByAMUHH nponcxoAHT 
Ha 10-1 1-h ahh ot HawaAa xpoBOTeweHHH. HanaAO cexperopHOH 4>a3bi 
coBnauaeT no BpeMeHH c h 3 M 3 aom <j)y hkuhohh poBa hh m acenToro TeAa, 
M3KCHM3AbHaM aKTHBHOCTb XOTOpOIX) npHXQAHTCH Ha 21-23-H AHH. ECAH 
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AO 23-24-ro aha aHueKAenca He oiuiOAoroopHTca h He HMiuiaHTHpy erca, 
Ha 29 -h ACHfo ot Hawaaa ripeAWAymero 28-AHesHoro umcjia HawnHaerca 
MeHCTpyaipsfl hoboix). 

B npouecce crapeHHa jxeHimiH MeHCTpyaAbHbie uhkjiu npexpama- 
lOTCa h pa3BHBaeTca MeHonay3a. B aro epewa MOxeT B03HHKaTb Awc6a- 
jiaHC MexAy coAepxaHHeM scrporeHOB h nporecTHHOB, npuBOAa k naTO- 
jioniwecKOH ranepruiasHH aHAOMeTpua. Taicoro poAa ninepiuia3Ha ©ue- 
HHBaeTca KaK npeKapunw owaxoa. 

l^HKJlHHeCKHe H3M6HeHMM B BHljeBOAaX. Y MACXOIIHTaiOIAHX B 
KOHue (JxuuiHKyjiapHoii cfmw uHiuia noA bjimshhcm acrporeHOB npoHexo- 
Aht rsmepTpo<J)Ha mmucboaob (<^ajuionHeBMx Tpy6) h ycmieHHe nepn- 
crajibTHwecKHx coxpameHHH hx rAaAKOH MycKyjiaTypu. CTHMyjiaima 
coKpameHHii ahucboaob, omcbmaho, cnoco6cTByer 3acacbiBaHHio mhuck- 
JieTKH B HX BOpOHKy H3 6pK50IH0H IIOAOCTH H B AAAbHeHHieM HpCjlBMXe- 
hhk) BHuemiencH b MaTxy. IIpw cnapusaHHu ocymecTBjiaeTca oiiaoaot- 
BopeHHe afiuemieTKH b aMnyjie siilueBOAOB. OiuiOAOTBopeHHaa aiiueiuieT- 
xa nepeABHraerca b MaTxy h TaM HMiuiaHTHpyeTCa. 

Kax y*ce OTMewajiocb, y itthu acrporeHbi, cexpeTupyeMue co3pe- 
BaionpiM cJxvuiHxyjiOM, CTHMyjinpyioT He TOAbxo ABHraTejibHbie cJjyHK- 
i;hh anueBOfla, ho h 6nocHHTe3 b era xejie3HCT0M annapa re paaa 6caxob 
6ejiowHOH o6oaohkh. Pr cJxuiAHxyAOB raxxce ywacrayeT b sthx npoueccax 
(cm. ta. 10). 

L(HKJiHHecKHe H3MeHeHHa b ApyrHx TxaHax. O ByjiaTopHbie i;hk- 
ah HHAyunpyiOT nepu^epHwecKHe HSMeueHna He TOAbxo b opraeax no- 
aobofo TpaxTa, ho h b paae apyrwx TxaHeii. Tax, bo BpeMa npeaoBy- 
AaTQpHoro BbiOpoca acrporenoB MoxceT nponcxoAHTb HexoTopoe yaejiH- 
weHHe npoTOKOB moaohhux xceaea, yBejiHweHHe xoHueHTpauHH psma 
TpaHcnopTHbix OejixoB xpoBH, cneuHtJjHwecxH CBa3biBaioiAHx unpxyAH- 
pyiomne ropMOHbi, a CAeAOBaTejibHO, h cyMMapHOH xomieHTpaiuiH psma 
ropMOHOB B KpOBH <B W3CTHOCTH, F, T4) H3MeHCHHe 3KTHBH0CTH paAa 
4>epMeHTOB b neweHH h iuraxax, axTHBauna ueHTpoB M03ra, onpeAejiax)- 
mnx nanoBoe noBeaeHHe, noBbimeHHe (JjyHKUHH djhtobhahoh *ceAe3bi h 
t.a. (Po3eH h AP-, 1968, 1972; rycTacJxxoH h ap*» 1973, 1977). HexoTO- 

pbie H3 3THX 3<}xl)eXT0B OCymeCTBAHIOTCa 3CTp0reH3MH AHmb B IipHCyTCT- 
bhh oco6oro cJ)eMHHH3Hpyiomero (J>axTopa nmo4)H3a. 

Una AiOTeHHOBOH cj)a3bi uHXAa xapaxTepHO, b HacTHOcra, yRejiM- 
neHHe aAbBeoAapHoro annapaTa moaomhmx xeAe3, ycmieHHe sxcxpeiuiH 
Na + h boabi nouxaMH, TopMoxeHHe M03roBhix uempoB, peryAHpyionuix 
noAOBoe noBeAeHHe, h t.a. (XacJ)e3, 1970). 

XCeHCxne naAOBbie uhkau, bhahmo, BKAiowaiOT b cboio c(J>epy Becb 
opraHH3M, a He TOAbxo noAOBbie opramj h cncreMbi hx HenocpeACTBeH- 
hoh peryAauHH. 
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rOPMOHbl M BEPEMEHHOCTb 


B ropMOHajibHOH peryji«UHH nojtOBOro axTa h oiuioaoTBopeHHa 
BHueicjieTKH cnepMaT030HwaMH ea^Hyio pojib iiomhmo hojiobhx crepoH- 
flOB HrpaeT HeHpornno4)H3apHhiH fopmoh okchtouhh. PetJx/ieKTopHo cex- 
penipyacb b OTBer Ha KOHTyc, okchtouhh y caMuoB CTHMyjiHpyeT coxpa- 
meHwe rjiaaKHx Mbimii ceMaBUHocamHx nyTew h Bbi 6 poc cnepMbi (siiaKy- 
jiaima), a y caMOK ycmiHBaeT coicpameHHa MyacyjiaTypbi MaTKM h aiiue- 
BOflOB, TeM caMbiM cnoco 6 cTBy« He TOJtbico 3axBaTy oomrra aiiueBoaoM 
H3 nojiocTH Tejia, ho h npoaBHxceHHio cnepMaTOSOJWOB no nojiOBWM ny- 
TflM CaMKH K OOIJHTy. 3(JxJ)eKTbI OKCHTOUMHa y XeHCKOH oco6h cchch6h- 
Ji H3HpyIOTCH SCTpOreHaMH. 

llocjie oiuioflOTBopeHHa BHuemieTKH y caMOK MjieKonHTaiomHx b 
HO pMe HacrynaeT cnem«l)HwecKoe ropMOH3aBHCHMoe coctohhhc BbiHanm- 
BaHHH iuioaa b MaTKe — 6 epeMeHHOCTb — saKOHOMepnoe npoaojixceHHe 
jiiOTeHHOBOH cj)a3bi uHiuia. B cjiywae oruioaoTBopeHHa aHuexjieTKH h ee 
HMiuiaHTauHH b creHKy 3H£OMeTpH5i >KejiTwe Tejia He perpeccnpyioT, 
a npowwuKaioT 3kthbho c|)y hkijhohh posarb h oiocq6hm nporpeccwBHO 
ycHjiHBaTb npo^yKUHio nporecrepoHa h ero aKTHBHbix aHajioroB. IIo-bh- 
flHMOMy, 3HIX)Ta, KOHTaKTHpyB C SHflOMeTpHeM, CnOCo 6 Ha KaKHM-TO 06 - 
pa30M cneuH<t)HnecKH TopM03HTb o6pa30BaHHe b MaTKe npocraryiaH- 
Ahhob, o 6 jiaaaioiiiMx jiiOTeojiHTHwecKHM aeHCTBHeM. Oco 6 oe 3 HaweHHe 
b TopMOxceHHH juoTeojnraa Hrpaer B03HHKH0BeHHe flei^myoM, o6pa3y- 
lomHxca npn HMirjiaHTau,HH. 

riporecTHHbi xce, o6pa3yiomHeca b >kcjitom Tejie, npn yaacTHH 
acrporeHOB cnoco6cTByiOT HMiuiaHTauMH (HHaaijHa), pa3BHTHio miaueH- 
TM h noaaepxaHHio ee (J)yHKu,HM (Race h ap., 1969). 

HMnjiaHTauua omioaoTBopeHHoro HMH,a npoHcxoflHT yxce nocjie 
Ha^ajia ero apo6/ieHHa — Ha craami Ojiacryjihi (6/iacTOUHCTa), xor- 
aa AHueiuieTKa coaepxcHT npHMepHO 100 6jiacroMepoB. TaxHM o6pa- 
30m, HMiuiaHTau,H 5 i oouHTa Bceraa Hecxo/ibKO oTcraBJieHa bo BpeMeHH 
ot MOMeHTa ero oiuioaoTBopeHHa, ero jiaTeHTHbiw nepnoa 2-8 aHeii. 
OaHaxQ a/iHTejibHOCTb jiaTeHraoro nepnoaa onpeaejiaeTca He TOJibKO 
BpeMeHeM, Heo6xoaHMbiM ajia aocTHaceHHa apo6ameHca aHuemieT- 
koh craaHH OaacTyabi, ho h BpeMeHeM nepexoaa oon,HTa H 3 aiiueBO- 
aa, iae oh o6bihho omioaoTBopaexca, b Mancy. Floc/ie Toro xax 6jiacTO- 
Uhct nepexoawT b Mancy, oh BHeapaeTca b ee CJiH 3 HCTyio. Ilpeo6aaaaio- 
maa wacrb 6aacroMepoB aaeT Hawajio Tpo(Jx)6jiacTy, o 6 pa 3 yiomeMy 06- 
jiacTb KOHTaxTa apo6ameroca anna c SHaoMeTpHeM. Tojibxo He6ojibinaa 
rpynna kjictok — 3 a po ah m e b h k y3ejiox — aaeT Haaajio co6ctbchho 
3 M 6 pHOHy. 
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IIpeflnojiaraiOT, wto b npouecce HMiuiaHTawni cymecTBeHHaa pojib 
npHHafljieacHT He TOAbxo acrporeHaM h nporecTHHaM MaTepHHCxoro op- 
raHH3Ma, a Taxxce 6jiacTOXHHHHaM m3txh, ho h co6ctbchho CTepoHAHhiM 
ropMOHaM, 6jiaCTOUHCTa, aKTHBHO B HeM CHHTe3HpyeMHM (j^HHKMaHH 

Hap., 1974, 1975). 

y HexoTopbix bhaob MJiexonuTaioinHx 6biBaeT cBoeo6pa3Has 3a- 
Aepxxa HMiuiaHTauHH 6jiacTOUHcra h TOpMoxeHHe ero AajibHenmero 
passHTMs. Taxoe coctoahhc HasbiBaeics 3M6pHOHajibHOH AHanay30H 
(BhilkxJx}), 1954; BaeBCKHH, 1955-1970). CocTOflHHe AHanay3u 3axoHO- 
MepHO (AeTepMHHHpoBaHO, o6jiHraTHo) paasHBaercfi y xyHbHx h xeHry- 
py. OflHaKO oho mo^kct BcrpewaTbCB npH Hexorophix ycjioBHax h y 
MbimeBHAHbix rpwsyHOB ((^axyjibTaTHBHaa flHanay3a). Y hopxh ajih- 
TejibHOCTb AHanaysM moxcct AOcraraTb 45 ahch h cocraBJiBTb no BpeiueHH 
npHMepHo nojiOBHHy Bcero nepHOAa 6epeM chhocth. y co6oab xe H3 9 
MecaueB OepeMeHHocTH Ha HCTHHHyio («HMiuiaHTaiuiOHHyio») OepeiueH- 
HOCTb npHxoAHTCB Bcero AHmb npHMepHo 1,5 Mecaua, ocTajibHoe xce 
BpeMB ■ 33HHMaeT AAHTejibHaa (okojio ceMH MecaueB) Awanay3a. 3to 
HHTepecHoe OHOJiorawecxoe abachhc ao chx nop He noAywmio y6eAHTejib- 
Horo o6bflCHeHH«. BepoBTHee Bcero, AHanay3a oOycnoBAeHa Heo6biWHbiM 
cooTHomeHHeM acrporeHOB, nporecTHHOB h JITr nocjie oimoAOTBopeHna 
(BaeBCKHH, 1970). 

BcneA 3a HMnjiaHTauHeH OjiacrouHcra b shaomctphh Oojibmaa 
wacTb ero xjieTox AHcJxJjepeHUHpyeTCB b Tpo4)o6jiacT, o6pa3yiomHH xoh- 
TaxT c AeuHAyoMOH SHAOMeTpHB. B pe3yjibTaTe 4)opMHpyeTCH oco6mh 
opraH 6epeMeHHOCTH — ruiaueHTa, ocHOBHas cJjyHxnns xoToporo He 
TOJibKO o6ecneweHHe rorraHns h AwxaHHa iwoAa, ho h ropMOHOo6pa- 
30BaHHe. y HeKOTopwx bhaob, b wacTHOCTH y wejiOBexa, njiapeHTa Ha 
onpeaejieHHhix craAHax OepeMeHHocTH npHoOpeTaeT pojib AOMHHHpy- 
lomeH, 3BTOHOMHO paOoTaiomeH shaokphhhoh xcejie3hi noAAepxcaHHB h 
pa3BHTHH OepeMeHHOCTH. Tax, y xceHiAHHbi, HawHHaa c 4-ro Mecaua 
OepeMeHHOCTH, SHAOxpHHHaa (pyHKn,H» iuiaueHTH, a He nino(J)H3apHO- 
bhwhhkoboh CHCTeMbi noMTH uejiHxoM peryjiHpyeT TeneHHe 6epeMeHHO- 
cth. YAajieHHe HHWHHxa hah rnno4)H3a y acchlumh nocjie 4-ro Mecsma 
6epeMeHHOCTH npaxTHwecxn He bahbct Ha AajibHeiuiiee ee TeweHHe (Ba- 
paHOB, 1957, 1964). y xaxHx ace bhaob, xax, HanpHMep, rpusyHH, 
rniaiteHTa — BaxHeHmHH, ho He BeAymHH shaoxpmhhhh opraH, noAAep- 
xcHBaioutHH BbiHamHBaHHe nAOAa h a pa Ay c xccatumh TejiaMH h rHno(J)H- 
30 m (MaxfloHaAA, 1971; THppnyaH, 1974). 

y craHOBACHO, wto cHHUHTHajibHbie xjieTxH Tpo(}x>6jiacTa rnianeH- 
TH npoAyuHpyioT paA crepoHAHhix h 6e:iKOBbix ropMOHOB: nporecTHHbi, 
acrporeHbi, xopHOHHwecxHH roHaAOTponHH (XIT), xopHOHHwecxHH MaM- 
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JX HH GepeMCHHOCTH 


Puc. 83. AHHaMHxa KOHneHTpamiH acTporeHOB h nporecTepoHa 
b Te^eHHe 6epeMeHHocTH y scemnaHu (A) h obubi (£>): 

1 — nporccTcpoH, 2 — acTporeHbi 


MOCOMaTOTponHH (XCM), peJiaxcHH h, bosmgxho, flpyrwe ropMOHH 
(^HC(J)ajiy3H, 1969). 

Pojib nporecTHHOB rnian.eHTu h xcejrrbix Teji — onpeaejisnomasi 
fljisi pa3BHTHA 6epeMeHHCxrrH 6jiaroaapsi cTHMyanpyiomeMy aeHCTBHio 
Ha (})yHKIlHH IUiaueHTapHHX KJICTOK, TOpMOSHOMy BJIHHHHIO Ha coxpame- 
hhm MHOMerpH® h noaaBaeHHio npouecca OByjiauHH b aipmsuce. HnHaMH- 
xa ceKpenHM nporecrepOHa pa3Hoo6pa3Ha y MHornx bhjiob MjieKonirraio- 
iqhx. OflHaKO bo Bcex cjiyuaax Ha toh hvih hhoh crmau 6epeMeHHOCTH 
HacrynaeT sHaiHiejibHoe yciuieHHe cexpeuHH recrareHOB miaueHTOH h 
xccjitumh TejiaMH (pwc. 83 ). B nepMOfl MaxcHMajibHoft cexpemiH ypoBeHb 
nporecTHHOB y 6epeMeHHMx oco6eft noBbimaeTca 6anee weM Ha nopaaox 
no cpaBHeHHio c He6epeMeHHbiMH (UoHaex, 1938 ; Mhukcbhm, 1957 , 
1978 ; CoMMepBHjm h ap., 1963 ; ftoxaHccoH, 1970 ). y npeacraBHTejieH 
ceMencTBa co6anbHx, a Taxxce y kpojihkob raaBHbiH hctohhhk nporecTH¬ 
HOB npH OepeMeHHOcra — xejiTue Tejia bhhhhkob, b to BpeMa xax 
y npHMaTOB, oseu h mopckhx cbhhok — imaueHTa. 

Hapaay c nporecTHHaMH ruiaueHTa h xeaTbie Tejia cexpeTHpy- 
k>t 3HawHTejibHwe KOJiHwecTBa acrporeHOB. FIjianeHTa b otjihhhc ot 4>oa- 
jiHxyjioB hjih acejiToro Tejia He cnoco6Ha cHHTesHposaTb acrporeHu 
de novo H3 xoaecrepHHa. B ee Kaencax orcyTCTByiOT 4>epMeMTH, o6yc- 
jiOBjiHBaiomMe CTaawH npeBpameHHa nperHeHOJioHa, Pr h hx npoH3Boa- 
Hux b aHaporeHbi. Chhtc3 xe acrporeHOB iuiau.eHTOH Moxer ocymecTB- 
JIHTbCfl TOJIbKO H3 aHflpOreHOB. HctOWHHKOM aHflpOreHOB ana CHHTC3a 
acTporeHOB b ruiaueHTe aBjiaiorca aHaporeHfai HaanowewHHKOB imoaa h 
npexae Bcero aeraapoanHaHapocTepoH-cyabcJjaT (HHC(J)ajiy3H, 1961, 
1969). 3to coeaHHeHHe ceKpeTHpyeTca b 6ojibuiHx KoaHwecTBax 3m6ph- 
OHajibHOH Kopoii HaanowewHHKOB. riocTynaa b ruiai;eHTy, oho noaBepra- 
eTca raapojiH3y noa BjiHaHHeM iuiaueHTapHnx cyjib^)aTa3 h npeepania- 
eTca b h cKORTbiorHposaHp - m aenfapoanHaHapocrepoH (113 A), kotopuh 
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TaM xce, nperepneBasi nepexoa b anapocTenaHOH h/hjih T, noflBepraeTca 
3aTeM apoMarMsauMM xojibua A, b pe3yjibraTe wero o6pa3yiOTC« E 2 h Ej. 
OfltHa&o raaBHyio Macro* cexperapyeMbix iuiaueHTOH acrporeHOB cocraB- 
ji«eT E 3 . 3 tot acrporeH CHHTe3HpyeTca He nyTeM 16a-nmpoKCHJiHpo- 
BaHHH CTepoHflOB b imaueHTe, Tax xax 16a-nmpoKcmia3a OTcyTCTByeT 
b ee xjieroeax, a 3a cueT 16a-rHjjpoxcmiHpoBaHHoro H3A, yace o6pa- 
30BaBmerocfl b apyrax TxaHsix. rio-BHjHMOMy, H3A-cyjib4>aT, cexperoi- 


pyeMbiH (JjeTajibHUM Haa- 
nonewHHKOM, npeBpama- 
ercfl b newCHH ruioaa h, 
B03MOXCHO, MaTepH CHa- 



najia b 1 6-«-okch-H3A- 


16a-0H-a3A-S0 4 H 


cyjib(J)aT h jiHoib saxeM b 
imaueHTe MeTa6ojiH3Hpy- 
ercsi b E3 (pHc. 84). 


Puc. 84. OyHKHHOHHpOBaHHe 
4)eToiuiaueHTapHOH eflHHHma 
b npoitecce 6HOCHHTe3a E3: 

a3A-S0 4 H — AerMApoanMaHApo- 
CTcpoH-cyyib4>aT, R3A — AcrMApoa- 
nMaHApoci pOH, I 60 -OH-T-I 60 -OK- 

CHTCCTOCTCpOH 



TaxHM o6pa30M, b npopecce CHHTesa acrporeHOB ywacTByiOT xopa 
HaqnoweHHHKOB, neweHb ruioaa h imapeHra, o6pa3yiomHe eaHHyio (Jje- 
TOiuiaueHTapHyio eaHHHpy, raaBHbiM ceKpeTHpyeMbiM acrporeHOM koto- 
poH cnyacHT E3. MaxcHMajibHaa KOHpeHrpauHS aaHHoro ropMOHa y 
xcemiptH npH 6epeMeHHOCTH b 1000 pa3 Bbime, MeM BHe 6epeMeHHocTH, 
b to BpeMfl xax KOHueHTpapwa E2 h Ej B03pacraeT JiHnib b 100 pa3 
(HHc4>ajiy3H, 1969). OH3HojiorHMecxoe 3HaweHHe ycHUierois cexpepHH 
acrporeHOB, bhjhmo, cboahtcs Ha paHHHx cranvtsix 6epeMeHHOCTH 
x oSecneweHHio MaxcHMajibHoro acfxfjexTa nporecTHHOB Ha MaTxy, a Ha 
n03AHHX CTaaHSIX — X CTHMyjIJIU,HH pa3BHTHfl npOTOKOB MOAOMHblX HCe- 

jie3 h noaroTOBxe poaoBoro axTa. CwHTaeTCH, mto cymecTBeHHoe 3Hawe- 
HHe fljia HopMajibHoro TeweHHB 6epeMeHHocTH Ha pa3Hbix ee CTaan- 
«x HMeeT onpeaejieHHoe cooTHomeHHe acrporeHOB h nporecTHHOB, a 
He Tojibxo hx a6cojiioTHoe xoaHwecTBo (Max JIoHaaa, 1971; KopeH- 
MaH, 1971). 

XrT cexpeTHpyeTCB iuiaueHTOH Toabxo y npHMaroB. Oh o6pa3y- 
eTCB b naapeHTe b 60/ibuiHx xo/iMwecTBax, oco 6 chho b nepBOH weT- 
BepTH 6epeMeHHocTH (MHamew, flnpc, 1962; Be6ep, 1963). Cexpeuwa 
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aaHHoro rjiHKonpoTCHHOBoro ropMOHa, no-BHAHMOMy, HweHTHUHOro Jir, 
iuiaueHTOM npaKTHwecKH He 3aBHCHMa ot nmoTajiaMyca. BaxHeiiniHe 
cfjyHKs^HM XIT — CTHMyjiflUHH CTepoHAoreHe3a CHaMajia b jkcjitom Te- 
jie, 3aTeM b iuiaueHTe. He HCKAKweHO, wto XFT cjiyxHT (£>H 3 HOJiorH- 
wecKHM cTHMyjiflTopoM cHHTesa R3A h ero cyAwjjaTa b aapoAMnieBOM 
Kope HajinOHeHHHKOB. riocKOAbKy y 6ojibniHHCTBa bhaob xchbothmx XFT 
b xuiaueHTe He o6pa3yeTC«, aaji noAAepacaHHH ee CTepoHAoreHHOH Ae- 
HTejibHocTH Heo6xoAHMbi roHaAOTponHHbi ranocfjMaa (Haji6aHAOB, 1964). 

B CBH3H C 3THM FHHO(f)H33 KTOMHH T3KHX 3KHBOTHHX M05KCT BMSMBaTb 

a6opTbi. 

BaaKHeifiHHH 6eAKOBhiH ropMOH njiaueHTM HeAOBexa h, iio-bhah- 
MOMy, MHorax bhaob ^khbothhx — XCM (H,>ko 3 hmobhh, Max JlapeH, 
1962). 3tot ropMOH Ha«iHHaer ceKperapoBarbCM y skchiahh c 6-h HeAe- 
ah 6epeMeHHOCTH h b AaiibHeftmeM, HecMOTpa Ha 3HawrejibHbie KOAe- 
6aHHB, ypOBeHb ero ceKpeu.Hn nocTeneHHO Hapacraer h moxcct aoc- 
THraTb KOAoccaAbHbix pasMepoB — ao 1 r 3a cyTKH (UlepByA h AP-, 
1971). ripH 3 tom KOHueHTpauHa ropMOHa b KpOBH AOCTHraeT npMMepno 
500-800 MKr%. CxopocTb ceKpeu.HM XCM, KaK h cxopocTb ceKpe- 
Uhh XFT, He 3aBHCHMa ot (JjyHKUHH rnno4)H3a. MaxCHMyw hhtchchbhO" 
cth npoAVKUHM nAaueHTapHOro AaxToreHa y AteHmHH BbiHBABeTca b 3-m 
TpHMeCTpe 6epeMeHHOCTH, COBnaAaB C MaKCHMyMOM ckopocth npoAyKUHH 
nporecTHHOB h scrporeHOB. 

CHHTaiOT, HTO FOpMOH BhHIOAHfleT He CTOAbKO pOCTOByiO, CKOAbKO 
MaMMOTporrayio (frymeHHio, noAroTaBAHBaiomyio moaohhhc ^cejre 3 w Ma- 
Tepn k nocAeAyiomeMy aKTy AaxTauHH (cm. HHxe). KpoMe Toro, XCM, 
BepoBTHee Bcero, HrpaeT cymecTBeHHyio poAb b peryABUHH o 6 MeHa ah- 
nHAOB H yrAeBOAOB B CMCTCMe MaTb — ruioA* 

IlAaueHTa y pasHMX bhaob xchbothhx ycHAeHHo ceKperapyeT 
Ha no3AHHx cTaAHHX 6epeMCHHOCTH eme oahh nenTHAHbin ropMOH — 
peAaxcHH. B ero cexpeuHH npHHHMaioT ynacTne h xeATbie TeAa. Pe- 
AaKCHH BbI3bIBaeT AH3HC XpSffla AOHHOrO epameHHB raSOBMX KOCTCH, 
paccAa6A»eT cbshkh MaAoro Ta3a, Mbimubi uicmkh m3tkh h BarHHw. 
TaxHM o6pa30M, stot ropMOH, omcbhaho, noAroTaBAHBaeT MaTepnHCKHH 
opraHH3M k pOAOBOMy axty. 

ToBopB 06 3HA0KpHHHbix (J)yHKU,HHx ruiaueHTbi, CAeAyeT noA^epK- 
HyTb ee oco 6 chhocth: cnoco 6 HocTb ceKperapoBaTb ropMOHbi pasAHUHOH 
XHMHHeCKOH npHpOAbl — CTepOHAbI H nenTMAW — H OTHOCHTeAbHyiO 
aBTOHOMHOCTb ee AeflTeAbHOCTH y HeKOTOpbIX BHAOB OT Apyrnx 3HAOKPHH- 
hhx AteAe3 (BarpaMHH, 1972). 

nPOAOAXKHTeAbHOCTb 6epeMeHHOCTH H COOTBeTCTBCHHO AAHTeAb- 
HOCTb (JjyHKUHOHHpOBaHHH IUiaHCHThl QIHpOKO BapbHpyeTCK y pa3HHX 
bhaob MAexonHTaiomHx h crporo AeTepMHHHpoBaHa aah Kaayioro bh- 
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A a Orafyi. 16). JViHTejibHOCTb 6epeMeHHOCTH npsMO Koppe^mpyer 
c pasMepaMM h Maccofi rejia B3pooihix ocoCei Aamioro bhaa h coot- 
BeTCTBeHHO pasMepaMH njiofla (KHpmeH6jiaT, 1950; C>HHzyiefi, 1972). 
y cyMMaThix 6epeMeHHOCTb HenpoAOJDKHTejibHa: OHa aahtcs Bcero jmiiib 
8-42 ahs. JXoHamHBaHHe poAHBineroca ruio^a ocymecTBjiseTcs, xax H3- 
BecTHO, b cyMxe. 


T*6a*h* 16 


rtpoAO/ixuTe/ibHOCTb 6epeMeHH0 CTM m Macca Te/ia 
xeHCKOft oco 6 m y paaHyx bmaob 
( o 6 o 6 meHHue cpeAHne AaHHbie) 


B§w 

Macca Tejia 
MaTepM, r 

ripofloji- 

acHTejib- 

HocTb 6e- 

peMeH- 

HOCTM, 

flHH 


Macca Teaa 
MaTepM, r 

ripofloji- 
acHieab- 
Hocrb 6e- 
peMeH- 
HOCTH, 

AHM 

Mbiuib 

25 

19 

IllHMnaH3e 

60 • 10 3 


Kpbica 

250 

22 

OjieHb 

80 • 10 3 


Mopcxaa cbhhka 

650 

68 

MeflBe^b 

115 • 10 3 


KpOJIHK 

3 • 10 3 

30 

Kht (xacanca) 



Kounca 

4 • 10 3 

58 

KopoBa 



Co6axa 

12 • 10 3 

62 

Hocopor 

2 • 10 6 


Bojik 

20 • 10 3 

80 

CnoH 



Oaija 

65 • 10 3 

150 

M&noBex 

70 • 10 3 



npM 3asepmeHHH 6epeMeHHOCTH npoHCxoflHT pesxas nepecrpoH- 
Ka psAa 3HA0KpHHHbix (JjyHKUHM, noAroTaBjiHBaiomasi b kohcmhgm HTore 
POaoboh axT. PoAhi o6ycjioB^eHhi cjio^hum komiuickcom HepBHo-pe- 
(JuieKTOpHUX H 3HAOKpHHHbIX MCX3HH3MOB, npilBOA3IQMX K CTHMyjia- 
i;hh coKpameHHH MancH h paccjia6^eHHio ee mefiKH, orropxeHHio iuia- 
peHThi, pacxoxAeHHio KOCTeit aohhofo cpameHHa h BbixoAy ruiofla H3 no- 
jiobmx nyTCM MaTepHHCKoro opraHH3Ma. CpeAH shaokphhhhx (JjaicropoB, 
yiiacTByioiAHX b peiynaiuiH poaoBoro axxa, Han&viee cymecTBeHHoe 
awaucHHe hmckst aerporeHM, nporecrHHU, okchtou,hh, pe^axcuH, fjiioko- 
KOPTHKOHAU. 

noBbimeHHe ypoBHa cexpeuHH acrporeHOB nepea pqsaMH Mrpaer, 
lIO-BHAHMOMy, BBMHytO pOJib B CTHMyjIHH,HH COKpameHHH MHOMeTpHS. 
n P H 3TOM 3CTp0reHM MOryT npOH3BOAHTb Ha KOHTpaKTHAbHOCTb MATKH 
ksk npaMoe, Tax a HenpaMoe achctbhc. CwHTaerca, wto HenpsiMbie 
3$4>eKTbI 3CTporeHHfalX ropMOHOB Ha MHOMeTpHH OnOCpeAyiOTCa CTHMy- 
jiauHefi Bhi6poca okchtouhh 3 HeHponincx|>H30M h noBbimeHneM wyBCTBH- 
TejIbHOCTH K OKCHTOUHHy IViaAKOMhIIIieWHbIX CTeHOK M3TKH, nOBbimeHHeM 
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BO36yjxaai0imix cr-aapeHaprHwecxHX 3ttxJ)exT0B CHMnaTHHecxHx nepBHHx 
BOJIOKOH, yCmieHHeM OCBo6o^ 6HMSI CJIH3HCTOH M3TKH npOCTamaHAHHOB 

(Po6eprc, Ulaiip, 1969). 

nr h, b MacTHOCTH, nrF^, ocBo6o>KaaeMbie nos bjihahhcm acrpo- 
reHOB, nnoKOKopTHKOHAOB hjih apyrnx cJ)aKTopoB, HMeiOT 6ojibmoe 3Ha- 
weHHe jv ib peiyjifliuiH poaosoi aeBTenbHOCTH, BHSMBas cmjimmc cok- 
pameHHs mhomctphsi 6epeMCHHOH m3tkh h o6ycjiOB. j iHBas jhotwihs. 
YnoMSHyrMe nr h npexae ecero hx bjihshhc Ha coxpara- 

TejibHyio cnoco6HOCTb m3tkh Hcno^b3yK>TCfl b axymepcxo-rHHexojio- 
nmecKofi npaxTHxe ajis cmMyjiMUHH saraxcHux poaos h HcxyccTBeHHO- 
ro npepbiBaHHfl SepeMCHHoan (BHrneMaH h ap.> 1971). Ecah cobo- 
xynHOCTb acJxJjeKTOB acrporeHOB cnoco6cTByeT peajiH3auHH poaoBoro ax- 
Ta, to Bee H3BecrHbie acJxJjeKTbi nporecrHHOB npensiTCTByiOT ero pasBH- 
THK) H o6yaiOBJIHBaiOT IipOJIOHrHpOBaHHe 6epeMeHHOCTH. B CB23H C 3THM 
flJIfl CTHMyjISipiH pOflOB MOXteT HipaTb 3H3 WTSSJIbHyJO pOJIb CHSCKCHHC 
cexpeuMH nporecrHHOB, np 0 HCx 0 a 2 m.ee k KOHuy 6epeMeHHOcni hjih b 
Hawaae poaoaoro axra (CaBweHxo, 1967; Bhct h ap*> 1968). CHicxeHHe 
cexpeipm nporecrHHOB b 3tot nepnoa y oahhx bhaob mojkct 6un> o6yc- 
aoBjieHo npeHMymecrBeHHo orropxceHHeM iuiaueHTU, y apyrax — axyre- 
QJIH30M. no cymecTByioiaHM npeacraBjieHHflM, poaosoH npouecc saBHorr 
b sHaHHTeabHofl creneHH He Toabxo ot a6coaiOTHHx KOHijeHTpauHH 
scrporeHOB h nporecrHHOB, ho h ot yBejiHweHHB hx cooTHomeHHB (Max 
floHajia, 1971). He h HcxjnoweHO, mto nepea poaaMH noBHmaercs pe3H- 
CTeHTHOCTb M3TKH X aCHCTBHIO npOreCTHHOB. 

Eme oaHHM ropMOHOM, nrpaioiaHM nepBOcreneHHyio poab b hhh- 
ipiauHH h nooaepxaHHH poaoBoro npouecca, siBjisercM okchtouhh. 3tot 

ropMOH — MOiaHblH CTHMyjIHTOp COKpaiaeHHH M3TKH. Y MHOrHX BHaOB 
3khbothmx ero XOHUeHTpautHS B KpOBH noBumaeTca X HaTOJiy poaOBO- 
ro axTa h hmcct HHHUHwpyiomee 3HaMemie aJM poaoB. BMecre c tcm 
y nejiOBexa cexpeuns ropMOHa 3HamrrejibHO noBbimaeTca, no-BHanMOMy, 
jiHmb Ha no3anHx craanax poaoBoro npouecca h HrpaeT cootbctctbchho 
ponb noaaepxcHBaiomero c^axropa (Kox h ap., 1965). npenapaTbi okch- 
ToipiHa raxjxe n pHMeH siotcs b axymepcKO-rHHexoaorHHecKOH npaxTHxe 
aJI2 CTHMyaBUHH poaOB. 3(Jx£)eKTbI OKCHTOHHHa Ha KOHTpaKTHabHOCTb 
MHOMerpHa cymecTBeHHO sbbhcmmm ot npeaniecTByiomero BoaaefiCTBHB 
Ha Hero acrporeHOB h nporecrHHOB. 

Kax yjxe ynoMHHaaocb, b noaroTOBxe poaoeoi aesTejibHOCTH ywa- 
CTByeT h ropMOH peaaxcHH. ITomhmo npsiMoro aeHCTBHs aroro ropMOHa 
Ha jiohhbih chm(J)H3hc, CBH3KH Majioro Ta3a, iyiaaxHe Mbimipu mefixH 
M3TKH H BarHHbl, OH, Xax H OCTpOreHbl, HO B npOTHBOnOAOXHOCTb Pr 
nOBbimaeT peaKTHBHOCTb MHOMCTpHfl X KOHTpaKTHabHOMy aCHCTBHK) ox- 
CHTOipiHa, a Taxxce aHraoTensHHa II h 6 paaHKHHHHa. 
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ripeanojiaraiOT, wto He TOJibKO coctohhhc 3hsokphhhofo annapa- 
Ta MaTepH, ho h ropMOHbi imosa ywacreyiOT b peryjiauHH posoeoM aea- 
TCJIbHOCTK (HanOMHHM, WTO SHflOKpHHHbie KJieTKH TpO<i)o6jiaCTa TaK- 
xe 3M6pnoHajibHOro npOHCxoxsefflss). Oco6oe Mecro npH 3 tom, iio-bh- 
flHMOMy, npHHanJieacHT 3M6pHOHajibHOH rHno(J)H3apHO-rHnoTajiaMO-afl- 
peHanoBoi CHcreMe, noBbimaiomeH cboio aKTHBHOCTb y npescraBHTejieH 
paSHUX BHAOB BO BpeMH pOflOB H nepefl HX KaCTynjICHHCM (EHHKe H flp., 

1964; JIhithhc h sp., 1967-1969). 

Pa3pymeHHe y ruiosa cpesHHHoro BOSBumeHMii, rwno4)H3a hjih 
a^pOH3J13KT0MH9 3H3WHTejIbHO IipOJIOHrHpyiOT 6epeMeHHOCTb. M, Hao- 
6opoT, BBeaeHHe b iuioa hjih MaTepHHCKHH opraHH3M AKTr hjih rnio- 
KOKopTHKOHflOB CTHMyjiHpyeT posoByio seirreJibHOCTb. npesjioxeHa ra- 
noTe3a, corjiacHO KOTopow Ha 3aBepmaiomHx crajiifsx cospeBaHHM ruio- 
aa, Koraa ero opraHH3M yxe He MoaceT HaxosHTbCfl bo BHyTpHyTpo6- 
HOM COCTOflHHH, IlOfl fleHCTEHCM pifSa (JttKTOpOB (rHIIOKCHfl, HaKOIUie- 
HHe uuiaxoB, noBbimeHHe o6meft aBMrarejibHOH axniBHOCTH) B03HHxaeT 
«Cf)eTaJIbH IH CTpeCO, npHBOaamHH K HHTCHCHBHOH IipOAyKUHH (JieTajIb- 
hhx KopTHKOCTeponaoB h nocjieayiomeH cthm y ji seijhh pesos (AjiexcaH- 
aep h sp., 1971; Okhajich, 1972). TaxHM o6pasoM, 3 hsokphhhhc Mexa- 
hh3mu MaTepH h iuiosa o6besHH«K)TCfl b esHHyio cHcreMy peajiH3au,HH 
posoBoro axTa. OsHaxo ranorajiaMO-rano(|)M3apHOHaflnowewHMKOBa« ch- 
CTCMa 3M6pHOHa HrpaeT xoth h BaxtHyio, ho He pemaiomyio pojib b 
ocymecTBJieHHH posoboh seaTejibHOCTH. TH6esb iuiosa hjih pa3pymeHHe 
y Hero 3JieMeHT0B ranoTajiaMO-rHno4)H3apHO-HaflnowewHHKOBOH cHcre- 
Mhi jiHiiib OTOSBHraeT BpeMB HacryiuieHHa posoBoro axTa, ho He npeaoT- 
BpamaeT ero. 

Heo6xosHMO OTMeniTb, wto posM o6ecnewHBaiOTC« He tojimco npa- 
MblM B03SeHCTBHeM KOMIUICKCa SHSOlcpHHHHX ^SKTOpOB Ha MaTKy, HO H 
HepBHO-pe<])JieKTOpHbIMH MeX3HH3M3MH. 


rOPMOHAJIbHAS PEryjISIjHSI J1 AKTAU, MM 
M HEKOTOPbIX flpyrHX MEXAHM3MOB 
BbIXAJKHBAHHX TJOTOMCTBA 

TopMOHu BbinojiHsnoT Besymyio pojib b peryjiauHH penpoayKTHB- 
hhx npoueccoB He tojimco Ha cTasnax nojiOBoro pa3BHTHa, cnapHBaHHB, 
6epeMeHHOCTH H POSOB, HO H B ocymecTBJieHHH BHXajKHBaHHfl nOTOMCTBa 
MaTepHHCKHM OpraHHSMOM. 

BaxCHeHUIHH (JlH3HOJIOrHWeCKHH MexaHH3M BbIXaXCHBaHHfi no- 
TOMCTBa y MJieKonHTaioniHx — 3to KopMJieHHe HOBopoxcseHHUx oco- 
6eik mojiokom MaTepH. OnpesejiaiouiHMH MOMeHTaMH b peajiH3auHH 3 to- 
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to npoijecca cjiyxaT AHcf><i)epeHitMpoBKa cneuHajiHSHpOBaHHHx opra- 
hob mm o6pa30BaHHA Mojioxa — mojiowhmx xejie3, a Taxjxe caM npo- 
i;ecc ero o6pa30BaHn« h cexpeuHH — jiaxTau,n«. 06a 3 th npouecca 

ropMOHBa BMCMMH. 

3axjraAxa moaohhbix xeaea H3 axToaepMajibHhix saMaxKOB npouc- 
xoflHT yxce Ha paHHHx 3Tanax 3M6pnoreHe3a caMox h omuob (IlaTTOH, 
1969; PeiiHo, 1971). B flajibHefimeM pocr h pa3BHTHe aceaea y Myxcxnx 
oco 6 ch 3 aTopMO*eH T, y jkchckhx xce oco 6 eii Ha 3 M 6 pHOHajibHhix cra^H- 
ax pasBHTHH b 6yflymwx jxejieaax (JxjpMHpyeTca nepBHWHhiH t®k, aaio- 
mni BnocneacTBHH Hawajio npoToxaM. 

B noCT3M6pHOHajii»HOM nepnoae y xencxHx oco6eft npOHcxoaHT 
pocr h bctbjichhc xejie3HCThix npoToxoB, b ny6epTaTHOM nepHoae — 
ycxopeHHe pocra h aaabHeiimee bctbjichhc nparoxoB, a Taxjxe cJxDpMHpo- 

BaHHC B HHX ajIbBCOJI — OCHOBHHX MOp^CX^yHKIJMOHajIbHHX CflHHHU 

jxeae3 (phc. 85). AjibBeojisipHbie xjictxh 3pejioii mcwiohhoh acejieau bhc 
6epeMeHHocTH o6jiaaaiOT jrniiib noTCHi^najibHOH roTOBHocrbio x jiaxTa- 
IJHH, HO npH 3T0M He (JjyHXIlHOHHpyiOT. 

TaxHM o6pa30M, b npouecce ny6epTauHH ocymecrajiaeTCJi Toabxo 
HawaabHaii AH^x^epeH mi poena xccjic3hctoh crpyKTypu, noaroTasanBa- 
»ma« B 03 M 0 JKH 0 CTb AajibHCHiiiero ee paaBi-mia h 4>y hx uHOHHpOBaHHH 
b nocjicpoaoBOH nepwofl. B peryjiauHH nepBoro 3Tana ny6epTaTHOH ahcJ)- 
(JiepeHUHpoBKH MoaouHbix xceae 3 iiphhhm3K)t pemaiomee ynacTHe acrpo- 



© 

Puc. 85. OcHOBHbie 3 Tanbi ancJxpepeHUHpoBKH mojio*ihoh jnenesu y xchckhx 
oco 6 en m :e Konma ioiuhx: 


l — 3M6pMOHanbHafl 3am>aAKa *ejic3W, 2 — ropMOtoaBMCHMas 3M6pnoHajibHas ctaamsi (popMMpoea- 
hma nepBMMHoro Tmta, 3 — ny6epTaTHoe ropMotoaBiiciiMoe (popMiipoBamie ajibBetwispnoco annapaTa 
HcnaKTMpywuteA acejiesu, 4 — ropMouMBiiciiMoc (popMiipoBaHiie jvaKTMpyiomeM aceJK3U npw 
6epeMeHHocTM m b noc-nepoAOBon nepnoA; a — npoTOKM, 6 — aAbBeonu, e — MMOsnMTcAMaAbHbift 
annapa-r, e — cocok 
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reHhi, nporecTHHH h npoAaxTHH. Tlpn stom acrporeHu HHUiumpyiar pocr 
H BeTBJieHHC npOTOKOB H, KpOMC TOIX), CeHCH6lUIH3HpyiOT HX KJieTKH 
K aeMCTBHIO nporeCTHHOB H npOTiaKTHHa, CTHMyjIHpyiOmHX 4>OpMHpOBa- 
HHe ajibBeojisipHoro annapaxa, BMecre c TeM a^exTbi nepewHCjieHHhix 
ropMOHOB b npoi;ecce (JxapMHpoBaHHfl mojiotohx Manes npw iioaobom 
co3peB3HMH o6jieruaioTCfl h ycnjiMBaioxc r CTr, iihcvtimhom rjiiOKOKop- 
TMKOH^aMH H THpeOH^HhlMH ropMOHaMH. HaCTb rOpMOHajIbHbIX 3(JxJ)eKTOB 
moxcct onocpeflOBaxbca MecTHbiMH snHTejiHajibHMMH (J)aKTopaMH pocra 
(TepKHHITOH, 1971). 

Ilpii 6epeMeHHOCTH iipohcxoaht cjieflyiomHH 3Tan pasbhtms xe- 
AC3. riofl BJIMSHMCM p»fla TOpMOHOB OCymeCTBAHeTCH CTHMyjIflUHfl pocra 
h pa3BHTHfl aKTHBHOH (JxjpMH aAbBeoAnpHoro annapaTa rpyAHux x.cjie3, 
cnoco6Horo CHHTeswpOBaTb cneu,H(J)HuecKHe $axTopbi MQAOxa, <jx)pMHpo- 
BaTb ero cocraB h cexpeTHpOBaTb Ha HawajibHbix craAHax jiaxTai;HH 
M0A03HB0 (KOJUlOCTpyM), a 33TCM Co6CTBCHHO MOAOKO. 

FnaBHbiMH HHHunaTopaMH npeajiaKTau.HOHHOH «H(Jxi)epeHUH- 

Pobkh xcejie3 HBjiaioTCH cHanaAa nporecrepoH h XCM, a 3aTeM JITr. 
BMeTe c TeM, xax noxa3ajiH sxcnepHMeHThi, npoBeaeHHhie in vivo h ha 
KynbTypax Txaneii, aeHCTBHe sthx fopmohob noaroTaBjiHBaeTca h nep- 
MHCCWpyeTCfl HHCyjIHHOM, CTr H IVIIOKOKOpTHKOHJHaMH (EAaxcrep, 
1971; TepKHHITOH, 1971, 1973). npomefliime BTOpoii 3Tan AH(Jx£>epeH- 
unpoBKH MOJiOHHbie jxeAe3bi Taxxce nOfl AencTBHeM ropMOHOB cnoco6- 
Hbi axTHBHo naKTHpOBaTb h o6ecnewHBaTb xopMJieHHe pOAHBnierocfl no- 
T0MCTB3. 

B MOJioxe coAepxaTca Bee BemecTBa, Heo 6 xoflHMhie aah HopMajib- 
Horo cymecTBOBaHHa h pasBHTHH HOBopoxAeHHhix. CpeAH cneuH(J)HHe- 
CKHX ropMOHSaBHCHMMX (JWKTOpOB MOAOKa OC 060 CAeflyeT OTMCTHTb 6 ejl- 
kh — Ka3enH ((Jx)C(Jx3npoTeHH) , a-naKTajib 6 yMHH, /?-AaKTorAo 6 yAHH, 
A 3 KT 0 (J)epHH , a TaxjKe ancaxapitA AaxT03y. Bhochhtc3 6 eAKOB h a3kto- 
3bi, a Taxxte jihohaob ocymecrBAsieTCsi b aAbBeoAapHhix Kjiencax xce- 
jie3bi, ocraabHbie KOMnoHeHTbi nocrynaiOT H3 xpoBH. Ehochhtc3 6cakob 
b <Jx)pMe npeamecTBeHHHKOB npoHcxoflHT b oco 6 bix aHcaM 6 A»x noAHeoM, 
CBA33HHbIX C 3HAOIUia3MaTHWeCKHM pCTHKyjiyMOM. CHHTe3HpyeMbie 6 ejl- 
kh AenoHwpyiOTCfl b arpernpyeMOH cJ)opMe b cexpeTopHbix rpaHynax 
H OCBo 6 oXAaiOTCfl H3 HHX B npOTOKH nOfl fleitCTBHeM ropMOHaJIbHblX CTH- 
MyjioB nyTeM 3K30UHT03a. 

BejIKH MOAOK3 BbHIOAHSlIOT BajKHyiO TpO(J)HMeCKyiO (JjyHKItfilO 
AAfl noTOMCTBa. BMecre c TeM a-jiaKTajib6yMHH, H#xoAacb b aAbBeoAsp- 
Hbix KAeTKax mqaomhqh 3KeAe3bi, yqacTByeT Taxxe b CHHTe3e AaxTO- 
3bi (phc. 86). KoHewHhie aranu 6HOCHHTe3a moaomhoix) caxapa H3 ypw- 
AHHAH(})0C4)0raAaKT03bI (aKTHBHpOBaHHOH raAaKT03bl) H FAK3K03M 
KOHTpOAHpyIOTC5I CneitfiaAbHOH (J)CpMCHTHOM CHCTeMOH — CHHTCTa30H 
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Jipyrne 

KOMflOHCHTbl 



Puc. 86. EHocHHTe3 /iiaKT03H h 6anKOBbix KOMnoHeHTOB ManoKa h hx peryaa- 
hhu b yiaxTHpyiomeS uojiohmou xenese 

JI3KT03bI. B MOJIOHHOH 7KCJIG3C 3Ta CHCTCMS COCTOHT H3 <J>epMeHTOB 

rajiaKT03iui-TpaHC(])epa3bi («6ejiox A»), comepxameftcs b pa3^wq- 
Hbix TKaHflx, h a-^aKTajib6yMHHa («6ejiOK B»), cneiw^HWHoro jyiH n ax- 
TnpyiomHx mojiomhmx xcjie3. riocjieflHHH caM He ofwiaaaeT xaTajiHTHne- 
CXOH aKTHBHOCTblO, HO CneUH$HHeCKH nOBblffiaCT CpOflCTBO «6ejixa A» 
k rjnoxo3e. B pe3yjibTaTe «6eaox A» b mojiowhoh *ejie 3 e wcncuih3yeT 
b xanecTBe BTOporo cy6crpaTa peaxu.Hn (nepBhiH y,fl,<D-rajiaKT03a) He 
N-ai;eTHjir^K)K03aMHH, xax b flpyrax TKaHflx, He coaepxanjHX a-jiax- 
Tajib6yMHH, a rnioxo3y. TeM caMbiM a-/iaKTajib6yMHH TxaHCcneuHcJ)- 
HqecxH nepeicnoqaeT peaxuHio c o6pa3 bshms N -aueTmuiaxT03aMHHa 
Ha CHHTe3 jsaKT03hi, jienco pacmeiuixeMOH b rwmeBapHTejibHOM TpaxTe 
AeTeHbima. 

BnocHHTe3 a-jiaxTajib6yMHHa h, cjieflOBaTejibHO, ;iaxT03bi, a Tax- 
jxe 6hochhtc3 icaseHHa, /S-jiaxTorjio6yjiHHa h /iaxTCx£)epHHa Henocpeacr- 
BeHHO CTHMyjlHpyeTCfl IipOJiaXTHHOM H XCM, OC06eHHO B npHCyTCTBHH 
HHcyjiHHa h CTr. Bee sth s^exThi nepMHCcnpyiOTCJi iviioxoxopthxoh- 
flaMsi h acTporeHaMH b hh3khx KOHueHTpauH»x. B to *e BpeMs nporecTe- 
POH H OCo6eHHO TeCTOCTepOH TOPM03HT o6pa30BaHHe Cneu,H(J)HMeCKHX 
KOMnoHeHTOB Moaoxa. HHrn6HTopHbiH stfjcfrexT ynoMHHyTbix CTeponaoB 
Taxxce nepMHCCHpyeTCJi rjnoxoxopTHxoHflaMH. 

06pa30BaHne cneuH(J)HqecxHx <J>axTopoB MOJioxa h co6ctbchho 
jiaxTau.Hfl xax cexpeTopHbiii npouecc HauHHaioTCsi eme npw 6epeMeH- 
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hocth. B 3to BpeMfl b He6oabuiHx K0JIHMCCTB3X cexpeTHpyeTca npenMy- 
mecTBeHHo mojio3hbo. 06nabHaa cexpeuna Moaoxa HaanHae-rca b nep- 
Bbie flHH nocjie poaoB. 3HaoxpnHHhie MexaHH3MH aaxTaunn MoryT Bapb- 
HpoBarbCfl y pa3Hbix BnaoB jkhbothhx (Baaxcrep, 1971). OaHaxo y Bcex 
BHaoB raasHMM CTHMyaaTop cexpeunn Mojioxa nocjie poaoB — JITr. 
Ero 34xJ)eKThi ycnauBaiOTca nan nepMnccnpyiOTcn tcmh xce ropMOHa- 
mh, KOTopbie o6ycjiOBJiHBajiH aH(fxj)epeHuiipoBKy ;xeae3HCTbix kjictok 
H 6HOCHHTC3 MOaOUHHX K^aXTOpOB BO BpeMfl 6epeMCHHOCTH. CTHMyafl- 
una cexpeunn JITr rnno<i)H30M b noaiepoaoBOM nepnoae onpeaeaa- 

CTCSI OTHOCHTeabHO BbICOKHM ypOBHCM SCTpOreHOB H HH3KHM COaepXCa- 
hhcm nporecTHHOB b opraHH3Me KopMsmeif MaTepn. HeHCTBne 3thx no- 
aoBbix cTepowaoB Ha cexpeunio JITT peaaH 3 yeTca aepe3 rnnoTaaaMyc 
h rnncKj)H3. JIaKToreHHbiH acJxJjexT JITr, xax yjxe ynoMHHaaocb, ycn- 
JIHBaCTCH CTr H nepMHCCHpyeTCfl raiOXOXOpTHKOHaaMH. ripHHHHOH yCH- 
JICHHOH cexpeuHH 3THX rOpMOHOB HBJISieTCSI, no-BHawMOMy, poaoBaa H 
nocaepoaoBaa crpeccoBaa cnTyauna, B03Hnxaioiuaa b MaTepHHCKOM op- 
raHH3Me. Hapaay c ycnaeHHon cexpeuHcn raioKoxoproKonaoB b noc- 
aepoaoBOM nepnoae nponcxoaHT CHnxeHne cnHTe3a h cexpeunn TpaHC- 
xopTHHa neaeHbio (Becnfraa, 1970). Bcaeacrane 3Toro KOHu.eHTpau.Hsi 
cBo6oaHOH, 3<txj)eKTHBHOH (JjopMhi xopTHxocTepoHaoB B03pacrraeT. HaH- 
HHH MexaHH3M aKTHBaUHH raiOKOKOpTHKOHaHbIX ropMOHOB aonoaHaeT 
yCHjieHHe cexpeunn topmohob xopow HaanoaeaHHKOB. 

FMmHMO 3HaOK pHHHbIX $aKTOpOB CTHMyjISITOpOM JiaXTaUHH CJiy- 
XCHT aKT COCaHHa MOJIOXa HOBOpOXmeHHHMH. CocaHHe OKaSHBaeT CTHMy- 
anpyroiunn 3(J)(J)exT xax b pe3yabTaTe npaMoro uencTBna Ha jxeae3y, 
cnocoOcTBya Bbixoay Moaoxa H3 >xeae3HCTbix xaeTox, Tax h pecfcaexTopHO 
uepe3 rnnOTajiaMHuecKHe Ba30M0T0pHbie ueHTpbi, H3MeHmoiune xpoBo- 
tok b xceape. Flpn stom yBeananBaerca cexpeuna JITr h AKTr. 

B yBejiHweHHH cexpeunn JITr BaxtHyio pojib nrpaeT pecJjaexTopHoe 
TopMoxcenne ao^aMnHeprnuecKnx HenpoHOB rnnoTaaaMyca. Cootbctct- 
bchho acpaMHH n ero aroHHCTbi (OpoMxpnnTnH n a-aproxpnnTnH) HHrn- 
6npyiOT/cexpeunio JITr n aaxTaunio (C>anHT, 3 hcop, 1979). Ha ypoBeHb 
aaxTamin n xaaecTBo Moaoxa y npeacraBnTeaen xaxcaoro Bnaa BanaioT 
(JjaxTOpw nnTaHna. B,Hc6aaaHC cexpeunn ynoMaHyrax ropMOHOB MoxceT 
6hiTb oaHon n3 npHMHH pa3BnTna paxa MoaowHon xceae3bi (JIa3apeB, 
1969; Max Tyaiip n ap., 1976). 

Oco6oe Mecro b 3Baxyaunn Moaoxa n3 aaxTnpyiomen MoaouHon 
xceae3bi npnHaaaexcnT oxcnTounHy. 3tot ropMOH ycnaeHHO cexpempy- 
eTca HeipornnocJjnaoM pecfraexTopHo Ha axT cocaHna n cnoco6cTByeT 
Bbixoay Moaoxa H3 MoaouHon xceae3bi, Bbi3HBaa coxpameHne oco6bix 
MnoannTeanaabHbix xaeTox (cm. pnc. 86). OSecneuHBaa ycnaeHHyio 
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3BaKyauHio Mcuioica m xejiesHcrwx kjictok, okchtouhh kocbchho CTHMy- 

jmpyeT npou,ecc jiaKTau,HH (MapTHHH, 1965; TwH^aji, 1974). 

KopMjieHwe HOBopoayaseHHoro noroMCTBa Ha paHHHx aranax ohto- 
reHeaa npoayKTaMH, o6pa3yiomHMHC5i b xeae MaTepn, npncyme He Toab- 
ko mji CKonuTa ioii^hm, ho h HeKOTopuM BH^aM nTHu. HanpnMep, y caMOK 
h caMuoB roay6eif b KOHue nepnoaa HacnxHBaHHA ahu b hhjkhom OTaejie 
cjih3hctoh nHmeBoaa rwnepTpo4>HpyioTca a®e oco6bie «ejie3u (so6Hbie), 
npoflyimpyiomHe cneun^HweacHH ceicpeT — roay6HHoe mojiomko (306- 
Has xamHua). 

rioxasaHO, hto npoueccu aHtJx^epeHUHpoBKH >Kejie3 h cexpeuHH 
MQjiowKa cneu.H(J)HwecKH HHayunpyioTCA JITr (Phjwi, 1931). JITT o6yc- 
jiOBjiHBaeT Taxxce npoABjieHHe hhcthhktob HacnxHBaHHA ahu, KopMjie- 
HHA IITeHUOB H HX o6yweHHA. Oh BaXCHeifUIHH CTHMyjIATOp pa3^HUHUX 
HHCTHHKTOB BbIXaXCHBaHHA HOTOMCTBa He TOabKO y IITHU, HO H y MJICKO- 
nHTaiomnx, a TaK*e apyrax KJiaccoB no3BOHoqHbix. 



rjIABA 12 


rOPMOHbl M AfiATlTAIlHS 

OflHO H3 o6mHX CBOHCTB XCHBblX Opr3HH3MOB — CnOCo6HOCTb K 
aaairrauHH. CymHOCTb aaarrrauHH — o6ecneueHHe caMocoxpaHeHHa h 
caMonoAaepjKaHHA jkhboh chctcmu b MeHaiomHxca ycaoBHax BHenmeH 
cpeau. MHOxcecTBO pa3Hoo6pa3Hbix aaanTHBHhix MexaHH 3 MOB Bxaiowa- 
lOTCfl B OTBer Ha B03fleHCTBHH, BbI3bIB3a COBOKyilHOCTb o6paTHMbIX Me- 
Ta6o^HqecKHX H 3 MeHeHHH b opraHH3Me, HanpaBaeHHbix Ha noaaepjKaHHe 
nocTOHHCTBa ero BHyTpeHHen cpeabi, crauHOHapHbix coctohhhh (roMe- 
ocra3) (Bepeap, 1865; Kchhoh, 1928). B xoopaHHauHH 3anprrHo-npH- 
cnoco6HTeabHbix peaxuHH xhbothoix) opraHH3Ma Beaymaa pojib Hapaay 
C HepBHOH H HMMyHHOH CHCTCM3MH H B TeCHOH CB83H C HHMH npHHaaJie- 
3 kht 3HaoxpHHHbiM xceae3aM. 

3HaoKpHHHbie cfjyHKpHH hmciot cymecTBeHHoe 3HaaeHHe b opra- 
HH3au.Hn cjiojKHhix xoMiuiexcoB xax KeeneuHtfsH m cckhx, Tax H CneUH(J)H- 
wcckhx aaarrrauHOHHbix npoueccoB. CneumJaiwecxHe peaxuHH aaanTa- 
Uhh BKjiio*iaioTCH uHcJx^epeHUHpoBaHHO b otbct Ha KawecTBCHHo onpeae- 
aeHHbie CTHMyau, nanpuMep, Ha $axTopbi, BjinaioiUHe Ha BouHo-coaeBon 
6aaaHC, yraeBoaHbiii h xchpoboh o 6 mchh, 3Heproo6MeH h T.a. HecneuH- 
(J)H*iecKHe peaxuHH — otbct opraHH3Ma Ha aio6oe B03aeiicTBHe, ohh 
pasBHBatOTca crepeoTHnHO HC3aBHCHMO ot ero npnpoabi. nocxoabxy 
xaxauH B03aeiicTByiomHH Ha opraHH3M $axTop HMeeT cboio cneuH<J)H- 
xy, oh Bhi3biBaeT pa3BHTHe b opraHH3Me cooTBercTByiomero xoMiuiex- 
ca cneuH(J)HHecKHX aaanrMBHMX otbctob. OaHaxo tot ace $axTop aeiiCT- 
ByeT Ha opraHH3M h xax aio6oH apyroft, a caeaoBaTeabHO, Bceraa Bbi3H- 
BaeT paaBHTHe xoMnaexca HecneuH^HuecxHx aaanTHBHbix peaxunn 
(Ceabe, 1950). 


rOPMOHbl H CTPECC 

CTpecc — coBOxynHOCTb Bcex HecneumfrHaeCKHX h 3 mchchhh, bo 3 - 
HHKafOIQHX B OpraHH 3 MC noa BanaHHeM aio6hIX B03aeHCTBHH H BKJHO- 
aaiomHx, b wacTHOCTH CTcpeoTHnHbiH xoMiuiexc HCcneuH(J)HuecxHX 3a- 
iUHTHO-npHcnoco6HTeabHbix peaxuHH (Ceabe, 1936-1952). AreHT, 
Bbi3biBaiomHH CTpecc, Ha3UBaioT crpeccopoM. IIo cymecTBy, crpeccopoM 
aBaaeTca Bcaxoe aocraTOHHoe cnabnoe (He o6a3aTeabHO oxcrpeMaab- 
Hoe) B03aeHCTBHe — Tenao, xoaoa, aMouwoHaabHoe B03aeifCTBHe, 6o- 
aeBbie pa3apaxeHH«, roaoaaHHe, HHToxcHxauHa h T.a. KoMiuiexc He- 
cneuH(J>HqecxHX 3aiaHTHO-npHcnoco6HTeabHbix peaxunn npn crpecce, 
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ipeBorH 

Puc. 87. ZtHiiaMHKa h3mchchh« p63hct6hthocth opraHH3Ma npa CTpecce 
(reHepa/iH30B3HHbiH aaanTauHOHiibiH CHHapoM, TAC) 

HanpaaneHHbix Ha co3flaHHe y ctohhhbocth (pe3HCTeHTHOCTH) opraHH3- 
Ma k jno6oMy (JjaKTopy, o6o3HauaeTcsi Cejibe xaK g6ehhh (reHepajiH- 
30BaHHbin) aaanTauHOHHhiH CHHapoM (rAC), b aHHaMnxe KOTOporo 3a- 
KOHOMepHO npocjiejKHBaioTCsi Tpw craaHH, xapaKTepH3yiomHe pe3HcreHT- 
Hocrb opraHH3Ma b pa3BHTHH crpecca: 1) peaxuHH TpeBora: 2) craaHH 
PC3 hctchthocth, 3) craaH« HCTomeHHH (pwc. 87). AqariTaUHOHHOMy CHH- 
flpoMy npeamecTByeT uiok. JLnHTejibHOCTb h BbipaxeHHocrb Kaxaoft cra- 
flHH MOXCeT BapbHpOBaTbCSI B 3aBHCHMOCTH OT npHpOflhl H CHJIbl CTpeC- 
copHoro areHTa, BHaa jkhbothoid h (})H3HOJionmecKoro coctohhhji op- 
raHH3Ma. 

IlepBaJi craflHsi CHHapoMa (peaxuHfl TpeBora) xapaxTepH3yeT ocr- 
po npoTexaiomyio, aKTHBHyio Mo6anH3auHio aaairrauHOHHhix npoueccoB 
b opraHH3Me b otbct Ha bcsikoc CMemeHHe roMeocra3a npw crpecce (Ha 
nepBHHHblH UIOK). B 3T0 BpeMSI yCTOHUHBOCTb OpraHH3Ma K B03fleHCTBHSIM 
6bicrpo B03pacraeT. Bo btopoh craaHH (craami pe3HcreHTHocTH) ycra- 
HaBjiMBaercH noBbimeHHas conpoTHBjisieMOCTb k crpeccopy, KOTopan ho- 
cht o6h(hh, Hecneipf(J}HM£CKHH xapaKTep. HanpHMep, ecan crpecc BH3bi- 
BaeTCfl xoaoflOM, to Ha craaHH pe3HcreHTHocTH BhiHBiiHeTCH noBbimeHHaa 
yCTOHHHBOCTb He TOJIbKO K XO/IOfly, HO H K AeHCTBHIO nOBblUieHHOH 
TeMnepaTypu, peHTreHOBCKHX Jiyueii, tokchhob h t.a. B cnywanx Koma 
CTpeCC CJIHUIKOM CHJIbHhIH HAH AJIHTejIbHblH, 3amHTHO-npHCnOCo6H- 
TejibHbie MexaHH3Mbi opraHH3Ma MoryT HcromaTbCH h o6ui,hh aaariTauH- 
OHHblH CHHapOM nepeXOflHT B TpeTblO CTaflHIO (CTaflHK) HCTOmCHHSl), 
xapaKTepH3yiomyKx:fl chh^kchhcm pe3HCTeHTHOCTH opraHH3Ma k aaHHo- 
My crpeccopy h apyruM BnaaM crpeccopHbix bosachctbhh. 3Ta craaHH 
Ha3biBaeTCfl Taxxe btophhhmm hiokom. 

MHorouHCjieHHhie HccjieaoBaHHa Cejibe h apyrax aBTopoB noxa- 
3ajIH, HTO QaHHM H3 Ba2KH£HUIHX OpraHH3ET0pQB peaAH3auHH o6me- 
ro aaanTauHOHHoro CHHapoMa b opraHH3Me no3BOHouHbix npH pa3- 
jiHHHbix(JxjpMax crpecca hbahctch rHnoTajiaMO-rHno(J)H3apHo- 
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Puc. 88. BaxHCHiuHe ropMOHU, yqacrayiomHe b pery/isiuHH o6mero aaaiiTauH- 
ohhoix) CHH^poMa (noBCHeHHA cm. b TeKcre) 

HaanowewHHKOBaji CHCTeMa (pwc. 88, 89). TaK, npw jiio6bix bo3- 
fleiicTBHflx Ha opraHH3M Bceraa oTMeuaeTCH 6biCTpoe HapacraHne cexpe- 
Uhh rjHOKOKopTHKOHflOB Kopoii HazinmeHHHKOB, npsMO nponopuHOHajib- 
Hoe b onpeflCJieHHux HHTepsajiax cane B03fleiiCTBHfl. HapacraHHio cexpe- 
u.hh rjno.KOKopTHKOHSOB nocroflHHo npezuuecTByeT ycHjieHHe cexpeuHH 
KPC) ranoTajiaMycoM h AKTr rHno<i)H30M. AxTHBaunfl ranOTajiaMo-TH- 
/ 



Bpevs BpeMH 

A B 

Puc. 89. KoHueHTpauHB xopTHKOCTepoiia b ruia3Me kpobh y xhbothhx npu 
CTpecce 

A — ■ iuia3Me icpoflM caMijofi Kpbic npw MMMo6n7iM3aunM skmbothux b tcmcmmc 10 mmh; B — ■ 
nlU3MC KpOBM CaMUOB MUUieM npn CCalKMB3HIIM B OflHy KJICTiCV U1CCTM XMBOTHbIX, KOTOpUC AO 3TOTO 
BpCMCMM COACpBCa/lMCb fJOOAHHOUKC (CTpCCC <J>OpMHpOBaHMa COo6uiCCTBa): 1, 2 — CTpCCC HHTBKTHblX 
KMBOTHbiX, 3 — CTpCCC KMBOTHbIX, A e CMMnaTM3MpOB3IIHblX BBCACHMCM 6-OKCMAOC|»MMHa 
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ncxJ)H3apHO-aApeHajiOBOM cmctcmu iipohcxoaht Ha craAHH TpeBora. Th- 
nO(})H33KTOMH$I HAH pa3pyilieHHe o6jiaCTH CpeAHHHOro B03BbimeHH$I ra- 
noTajiaMyca CHHMaer peaxunio aapeHajioBoif Kopu Ha crpecc. 3th bo3- 
AChctbhsi, a Taxace aapeHaji3KT0MHH (Ha (})OHe bbcachha ao3 xopraxo- 
CTepOHAOB, nOAAep^CHBaiOIAHX XCH3Hb XHBOTHOro B COCTOHHHH nOKOSl) 
npeAOTBpamaioT pa3BHT»e o6mero aAanTauHOHHoro chhapoma, h, xax 
npaBHAO, pe3KO CHHXaiOT pe3HCTeHTHOCTb OpraHM3Ma K AeHCTBHIO pa3- 
Hbix crpeccopoB. H, Hao6opoT, bbcachhc npnpoAHbix hah chhtcthucckhx 
TAIOKOKOpTHKOHAHblX ropMOHOB CTpeCCHpyeMbIM JKHBOTHbIM MOXCCT nO~ 
BbimaTb ypoBeHb aAarrrauHH k P33ahmhmm bo3achctbhsim. 3th AaHHbie 
n03B0AHAH IipHMCHSITb KOpTHKOCTCpOHAHbIC npenapaTbl B KAHHHHeCKOH 
npaxTHKe npn CHAbHbix TpaBMax hah npn AAHTeAbHbix XHpypnme- 
ckhx onepauHsx aah npeAynpexyjeHHH pasBHTns BTopHHHoro rnoxa 
(Fahhh, 1969). IloKa3aHo Taxjxe, hto MHorae naTOAorawecxHe npoueccw 
pa3BopaHHBaioTCfl Ha (})OHe hctoiachha (J>yHKUHOHaAbHbix peaepsoB ra- 
noTaAaMO-rHno(J)H3apHo-aApeHaAOBOH CHCTeMbi. 

HaKOiuieHO mhopo AaHHhix o nyTsix h MexaHH3Max achctbhb taio- 
KOKOpTHKOHAHblX ropMOHOB Ha opraHH3M. Bo HsSexcaHHe HeHyXHbIX 
noBTopeHHH (cm. ta. 3, 8) mm xpaTxo pe3ioMHpyeM ocHOBHbie AaHHMe. 
F h ero aHaAorn bm3mb3iot ah3hc thmhko-ahm(1)ohahoh tk3hh h oct- 

PMH Bbl6pOC 3HTHTCA H3 pa3pymaiOmHXCfl AHM(J)OHAHMX KACTOK, HO CO- 
OTBeTCTBeHHO T0pM03HT H0B006pa30BaHHe HMMyHHMX TCA; BM3MB3IOT 
Taxxce TOpMOXeHHC CHHTC33 6eAKa B P33AHHHMX BHAaX COeAHHHTeAb- 
HOH TK3HH, CAH3HCTMX o6oAOHXaX H MMHIUax; CTHMyAHpyiOT CHHTC3 
o6mero 6eAxa h psAa (JjepMeHTOB o6MCHa 3 mhhokhcaot h rAioxoHeo- 
reHe3a b neneHH, ycHAHBasi b stom opraHe chhtc3 taioko3m h ee cex- 
peUHIO B KpOBb; T0pM03»T CHHTC3 U.HK BO BCeX TK3HSIX, HHrH6HpyiOT 
TpaHCnopT I7II0K03M H ee yTHAH3aUHK) B MMUIuaX H XCHpOBOH TK3HHJ 
CTHMyAHpyiOT AHIIOAH3 H 06 yCA 0 BAHBai 0 T rnnepAnnauHAeMHio, nep- 
MHCCHpyiOT 3<J)(J)eKTM 3APCH3AHH3, ITHOXarOHa, JITF H HCKOTOpblX APy~ 
rax ropMOHOB Ha pa3AH*iHMe opraHM h TKami; bm3mb3iot noBMiueHHe 
B036yAHMOCTH KOpM H pHAa IIOAKOpKOBMX CTpyXTyp rOAOBHOIX) M03ra; 
b onpeAeAeHHMX A03ax chhjk3iot npoHHuaeMOCTb kpobchochhx cocy- 
AOB, topmo3ht BOcnaAeHHe h p33BHTHe aAAepnmecxHX peaxunfi; yCH- 
AHB3IOT 3 aAep>KKy Na + B KpOBH H 3KCKpeUHIO K + , T0PM03HT nOAOByiO 
4>yHKUHIO. 

Otmcthm, hto npn crpeccopHoii 3 kthbh33uhh CHCTeMbi rnnoTa- 
AaMyc — rano(J)H3 Hap«Ay c ycHAeHHMM o6pa30BaHHeM AKTT h taio- 

KOKOPTHKOHAOB npOHCXOAHT yCHACHHOe 06pa30BaHHe OnHOHAOB, AHnOT- 

ponnHa h MCr H3 IlOMK. Oiihoham h MCr ciioco6hm oxa3MBaTb npa- 
MMe BAHHHHfl Ha M03r, BM3MBa$i B036y*AeHHe h o6e36oAHBaHHe, a Tax- 
ace Ha CHMnaTHwecxyio HepBHyio CHCTeMy. AKTr, AnnoTponHHM h MCT 
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o&iaaaiOT jKHpoMo6HjiH3yioiaHM fleiicTBHeM. YKasaHHue ropMOHhi cy- 
nieCTBeHHO aOnoJlHSnOT 3<JxJ)eKTbI rjIlOKOKOpTHKOHaOB. 0/JHaKO aHajIH3 
Bcex a^ailTHBHl BJIHJIHHH raiOKOKOpTHKOHaOB H apyrHX ropMOHOB 
rfaHHOH chctcmbiI He no3BO^HeT cocTaBHTb flocraTOHHO y6eaHTejibHyio 
KOHi^enuHio o cyiQHOCTH caMOflOBjieiomero aaanTHBHoro aeHCTBHH rop- 
mohob Kopu HaanoHenHHKOB (Cejibe, 1977). Hccomhchho, HHayunpy- 
eMbie ropMOHaMH ocrphiH Bbi6poc roTOBbix aHTHTea jiHMcJx)UHTaMH, 
nepemiioHeHHe IruiacTHHecKHx npoueccoB Ha SHepreTHHecxHe, ranep- 
rjiHKeMHfl h rHnepjiHnauH^eMHSi, nepMHCCHBHue h apyrae ixJxfreKThi 
MoryT nrpaTb 3anjHTHO-npHcnoco6HTeabHyio po/ib Ha onpeaejieHHhix 
3Tanax pa3BH crpecca. O/jHaxo $H3HOJiorHwecKHH cmucji pa3JiHw- 

HblX BJIHSIHHH pIIOKOKOpTHKOHflOB Ha TK3HH npH CTpeCCe TCpSICTCfl, eC~ 
JIH HX paCCMaTpHBaTb HSOJIHpOBaHHO OT IXjX^eKTOB apyiHX ropMOHOB 
h HepBHbix MflxaHH3MOB, Taxxce yHacTByiomHx b peryjiauHH HecneaH- 
4>H*iecKH;: aaariTHBHhix peaiopm opraHMSMa. JZeHCTBHTejibHO, TpyaHo 
npeacraBHTb paMOCTOHTeabHoe aaanTauHOHHoe 3HaneHHe topmojkchhsi 
KO pTHKOCTepOHaaMH CHHTC3a 3HTHTejl, (J)0pMHp0B3HHfl BOCnajIHTC^b- 
Hbix peaxuHH, noTpe6jieHH$i rai0K03bi MbiuiuaMH — npoueccoB, HMeio- 
mux orpoMHoe 3HaieHHe jum noaaepxaHHH roMeocrrasa. OweBMaHo, aHa- 
jih 3 aaanTHBHoro CHHapoMa h MexannSMOB aaanTHBHoro aeHCTBHsi 
raiOKOKOpTHKOHaOB paUHOHaJIbHQ npOBOaHTb He H30JlHp0BaHH0, a B CBfl- 
3H h b conocraBJieHMw c AHHaMHKOH cexpeuHH apyrax ropMOHOB h He- 
ropMOHaabHbix 4>aKTopoB npn crpecce h Mexann3MaMn hx B3a- 
HMoaeiiCTBHJi c KJieTKaMH. 3 tot BhiBoa Bnojme coraacyeTca c MHoro- 
HHcaeHHbiMH axcnepHMeHTajibHbiMH aaHHUMH, noayneHHbiMH cbmhm 
C eabe h apyrHMH SHaoxpHHoaoraMH (LLIeaic, 1969, 1970; OeaoTOB nap., 
1972 h ap.) 

K rpynne CTpeccopHux ropMOHOB iiomhmo raiOKoxopTHKOHaoB ot- 
HOCBTCS COMaTOTpOIIHH H 4>yHKUHOHaabHO CBfl3aHHhie 
C HHM ropMOHbl (COOTBeTCTByiOIUMe pHJIH3HHr-(J)aKTOpbI, «COMaTO- 
MeaHHM») BnaHMO, y OoabUIHHCTBa BHaOB (3a HCKJHOaeHHCM KpbICbl) 
cxopocTb cexpeuHH CTF, xax h raiOKoxopTHKOHaoB, saxoHOMepHo yBe- 
jiHMHpaeTca npn pa3JiHUHbix B03aeiicT- 



bhhx Ha opraHH3M Ha CTaaxH TpeBoru 
reHepaaH30B3HHoro aaarrrauHOHHoro 
cHHapoMa (pwc. 90). Hapsay c hckoto- 
pblMH 3(})4)eKTaMH, o6mHMH jyia CTr 

H HIIOKOKOpTHKOHaOB, pOCTOBOH ropMOH 

Puc. 90. KonueHTpauHfl CTr b iuia3Me 
xpoBH y q&noBexa npn CTpecce, B&i3BaHHOM 
5-MHHyTHOii MbiuieqHOH Harpy3Koii 
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gBJISeTCfl BO MHOFHX OTHOmeHHfiX aHTaTOHHCTOM KOpT^OCTepOHflOB. Bhl- 
3UBas, xax h rjnoKOKopTHKOHflbi , cTHMyjisuHio miOK(|HeoreHe3a b ne- 
mchh h jiHnojiH3 b a$Hiio3HOH TxaHH, rHneprjunceMHio h nmepjiHno- 
aUH^eMHIO, CTr, B npOTHBOIIOJIOXHOCTb KOpTHKOCTepoWaM, yCHJIHBaeT 
CHHTC3 6eaxa He mnbKO b neneHH, ho h flpyrwx TxaHix, b wacTHOCTH, 
ycBuiHsaeT chhtc 3 aHTHTeji jihmcJwhahmmh miencaMHl Oh noBumaeT 
Taxxe BxoxyieHHe yraesoaoB b MbimewHbie kjictkh. CTr — He tojibko 
CTHMyjiHTop HMMyHoreHe3a, ho h npoBocnajiHTejibHhiir ( ropMOH, o6yc- 
JIOBJIHBaiOmHM BblCOKyiO HHTCHCHBHOCTb paSBHTHM BOCn&JieHHSI — 3TOH 
Ba^KHewmeH mccthoh peaxuHH sanjHTH. ripeanojiaraeTca, mto rjisl Hop- 
MajibHoro TeweHHa o6mero aaanTaimoHHoro cmmpoMa cymecTBeHHbi 
He TOJibxo a6cojiK>THhie Kom;eHTpauHH asyx thiiob rop jOHOB — rjiio- 
KOKOPTHKOH^OB H CTr, HO H HX OnTHMaJIbHOe COOTHOUieHMe B KaXAblH 

flaHHHH MOMeHT crpeccopHoro npwtecca. Hmchho cooTHomeHHe xaTa- 
h aHafxmraecKHx fopmohob b kpobh h 6yaeT aaeKBarao onpeaejiHTb 
Ha xaxyiOM 3Tane paasHTHs crpecca HeoOxogHMoe flJia opraHH3Ma ocjia6- 
jieHHe miH ycraiemie mmmyhhmk peaxiuiH, TopMOxceHHe hjih CTHMyjia- 
uhio BOcnajieHHs h t.jj. 

He hckjiiowgho, mto ycroHUHBMH flHc6ajiaHC fopmohob npn rjih- 
TejibHOM crpecce MoxceT 6hiTb hctomhhkom psma naTOJiorHMecKHx npo- 
peccoB. B 3tom cjiytiae HenocpeflCTBeHHOH hphmhhoh 6ojie3Heii, bo3moxc- 
ho, craHyT He crporo onpeflejieHHue naToreHHhie c^aKTopu BHenraeH 
cpeflu, a flHc6ajiaHC mcxhhhsmob Hecneu.H(J)HaecKOH aaan raipiH. Taxne 
6 oji63hh npefljioxceHO HasbosaTb «6 ojic3hhmh a^anTau^H» (Cejibe, 1950, 
1952). nocryjrapyeTCfl, mto npnanHu t3khx 3a6ojieBaHHH. MHOxcecTBeH- 
hbi, naToreHeTHMCCKMe xe MexaHH3 mw hx paasHTHS npHHumiHajibHo 
OHHOTHHHM H CBS33HH C HapymeHHeM TCHeHHB o6meFO aaanTapHOH- 
HOFO CHHflpOMa npH JIK)6hIX B03fleHCTBHflX. ECJIH B CTpeCCOpHHX CH- 
TyaUHHX npOHCXOAHT CTaOHJIbHMH CflBHr paBHOBeCHfi aaanTHBHbIX rop- 
mohob b cropoHy aHa6ojnrcecKHx, npoTHBOBOcnajiHTejibHbix coeflHHe- 
hhh rana CTr, to, corjiaCHO ranoTeae, b opraHH3Me MOiyr npn He- 
kotopmx ycjroBHHX pasBHBaTboi ranepepniHecKHe 3a6ojieBaHHa rana 

K0JUiareH030B, 6pOHXHaJIbHOH aCTMbl, CeHHOH JIHXOpaAKH H T.fl. Hmch- 
ho Taxoro Tnna saOojieBaHHst MejioBexa 3(JxJ)eKTHBHo KOMneHcnpyioTca 
b miHHHHecKOH npaKTHKe BBeaeHHeM npenapaTOB xopraKocrepo hjjob , 
OTHOCHTejibHas dH^oreHHas HeflOcraTOMHOCTb kotopux npeflnojiaraeTca 
ratnoresoH. Ecjih ace b oprafmaMe ycTOHWHBO B03HHKaer OTHocHTejib- 
Hoe npeo6jiaflaHHe KaTaGojurcecKHx, aHTHBOcnajiHTejibHhix ropMOHOB- 
THna rjHOKOKOpTHKOHSOB, TO npH crpecce B TaKOM OpraHH3Me npOHBJIH- 
eTCH CKJlOHHOCTb K CeHTHMeCKHM COCTOSHHflM, S3BeHHbIM H flHCTpO- 
4>HHecKHM npopeccaM, onyxojiesoMy pocry. IlpH tbkhx coctobhhhx pe- 
jiecoo6pa3HO omcbhaho, jieMeHHe 6ojibHhix aHaOcviMMeex mmh h HMMy- 

330 



HoreHHHMH npepapaTaMH. MonejrapoBaHHe 6o;ie3HeH a^anxauMH h hx 
jieaeHHsi Moxcei/ 6htb BocnpoH3BeaeHO b axcnepHMeHTe c noMombio coot- 
BeTCTByiomHx ippMOHOB (Cejn>e, 1952; Po3eH, 1962, 1963; ropH30HTOB, 
IlpoTacoBa, 19o8). 

Hapsmy c rHnoTajiaMO-rHntx})H3apHO-HaAnoueiiHHKOBOH h nmo- 
TajiaMO-rHntx})H3apHo-coMaTOMeflHHOBOH cHcreMaMH BaxHyio pojib b pe- 
ryjiau.HH Hecneu,HcJ)HMecKHX aflanxHBHMx peaxipui opraHH3Ma nr- 
paer cuMnamo-adpeHcuioeasi cucmeMa (Kchhoh, 1922-1929; Op6ejiH, 
1922-1927). Y6eflHTejibHO noxasaHo, mto b otbct Ha pa3/iHMHue B03fleH- 

CTBHSI B OpraHH3M npOHCXOflHT 6bICTpOe B036yJKfleHHe CHMnaTHWeCKOH 
HepBHOH cHcreMu h yciuieHHe cexperopHOH flesTej&Hocra Mosrosoro 
CJIOfl HaAnCWeMHHKOB. MHTCHCHBHhlH Bbl6pOC KaTeXOJiaMHHOB Ha^no- 
UeMHHKaMHH OKOHijaHHSMH CHMnaTHMCCKHX HepBHMX BOJIOKOH IipHBO- 

AHT opraHHSM b cocrosHHe o6meH noBbimeHHOH aKTHBHOcra npn crpec- 
ce: 1) CTHMYJiHpyeTCH raiOKoreHOJiH3 b hcmchh, boshhkect raneprjiHKe- 
mhs, noBbupaei yTHJiH3ai;HH rjiK)K03bi b CKejiexHMX Mbimuax h He- 
KOTopbix flpyrax TxaHax; 2) CTHMyjrapyeTca jimhojihs h noBumaeTca 
b xpoBH coaepxcaHHe cbo6oahwx xchphux xhcjiot; 3) nosumaiOTCH Txa- 
Hesoe flbiwaHHe h TeMnepaTypa xejia; 4) ycmiHBaiOTca h yaamaioTca 
coKpameH^s cepaenijOH mmiuum; 5) noBhimaercsi xpoasHoe aaBjieHHe; 
6) pacmHpflioT KopoHapHbie cocyjw; 7) pacniMpSHorcfl 6 pohxh h ycn- 
jiHBaeTca ^ero^Has BeHTmiaima; 8) yBejiHWHBaeTca BoaSyHHMOCTb xo- 
pu rojiOBHoro Mosra; 9) noBbimaerca pa6oTOcnoco6HocTb cxejieTHHx 
Mhimu; cHHxcaeTca npommaeMOCTb MeM0pan k TOxcwHaM h yjiyamaeT- 
ca KJieToaHbie KOHTaxTbi; nepMHCCHpyiOTCfl 3tJxJ)eKTbi t/uokokopthko- 
HflOB H T.A. 

YcTaHOBAeHO, mto aeaTejibHOCTb CHMnaTO-a^peHajioBOH chctcmm h 
ueHTpajibHbix a^peHeprwaecKHx o6pa30saHHfi b saiiMOCBaaaHa c <}>yHx- 
u,HaMH ranoTanaMo-rHno(J)H3apHO-a l apeHajiOBOH och. Tax, 6ojfbnmHCTBO 
acJxJjexTOB xaTexojiaMHHOB Ha xjictxh nepMHccHpyeTca rjiioxoxopTH- 
xoHflaMH (cm. rji. 8). KpoMe Toro, xopTHxocrepoHflhi cTHMyjinpyioT b 
XpOMa(JxJ)HHHOH TKaHH 6hOCHHTC3 (})CpMCHTa C|)eHRA3TaHO^aMHH-N-Me- 
THjiTpaHC(J)epa3M, cnoco6cTByiomero npeBpamemiio HopaapeHajiHHa b 
a^peHajiHH (BypTMaH, Axcejitpoa, 1966). KaTexojiaMHHbi, o6pa3yiomHe- 
ca b oxoHaaHnax hchpohob ranoTajiaMyca, MoryT 6htb CTHMyjiaTopa- 
MH CexpeUHH KOpTHKOJUl6epHHOB H CJiyXCHTb cJ)H3HoaorHaecKHMH aXTH- 
BaTopaMH rHnoTajiaMo-rHn(xJ)H3apHO-a < apeHajiOBOH chctcmm (<Don, 
1956). JXjis. nojiHoueHHoro (J)yHxii,noHHpoBaHHa rHnoTajiaMO-rantxJjH- 
sapHO-HaAtnoaeMHHKOBOH chctcmh, no xpaHHeH Mepe y HexoTopbix bh- 
flOB XHBOTHbIX, Heo6xHflHMO HaJTHMHe HHTaXTHOH CHMIiaTHUeCXOH HepB¬ 
HOH CHcreMbi. Tax, cy6TOTajibHaa AecHMnaTH3an,Ha Mbnnen c noMombio 
6-OKCHfloc})aMHHa pe3xo CHHxcaer 6a3ajibHbiH ypoBeHb xopTHxocrepoH- 
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BOB B IcpOBH H OTBCT KOpH HaBnOMCMHHKOB 3KHBOTHblX Ha CTpeCC, nO-BH- 

BHMOMy, noBbimaa ee HCTomaeMocTb (cm. phc. 89, E) (Foahohob, Posen 
h Bp., 1976). 

TaKHM o6pa30M, b peaxipui HecnepwcJjHuecKOH , i i t i i, i [ b Kaae- 
ctbg rjiaBHMX peryBHpyiomHx <J>aKTopoB BKjnouaeTca pia BhimeynoMH- 
HyTMx HewporopMOHajibHux chctcm, xaxaaa H3 KOTopuxl bhocht oco6hh 
BKJiaa B (])OpMHpOBaHHe 3THX peaKU,Hii. B©3M03KHQ B KCXjpnHHaUHlO OTBC" 
tob Ha CTpecc MoryT Taxxe BKaiowaTbca h apynie ropMOHU — T 3 h T4, 
JITr, raioxaroH, BHFI m ap. 1 


POJIb rOPMOHOB B PEryjISIJHH \ 

OCMOTHHECKOrO ffABJJEHMM \ 

M KOHIfEHTPAIfHH MOHOB HATPHSIM KAJIffS 

Kax H3BecTHo, y xcmbothmx Boaa cocxaBaaeT npH^jiH3HTeabHO 
70% Maccbi Tejia. Boaa — cpeaa, b kotopoh pacTBopeHbi mik aHcnepra- 
poBaHbi paaaHHHbie BemecTsa, BxoaamHe b KauecTBe Heo6xo^HMbix xom- 
noHCHTOB b cocraB JKHBoro Teaa. KpoMe Toro, soaa npHHHMaer axTHBHoe 
ywacTHe b tcmchkh o6mchhhx npopeccoB. Ot ee xoaHHecTBa b opraHH3Me 
saBHCHT KOHi;eHTpauHfl BemecTB, coaepxamiixcfl B xaeTxax h impxyan- 
pyionmx XHaxocTax. 3th nonuempanMH aoajkhm 6mtb OTHOCHTeabHO 

nOCTOHHHblMH flJIS XaXAOIX) BHaa 3 KHBOTHHX. 

TaaBHbiM cJjaxTopoM, onpeaeaaiomHM kojihmcctbo boah b opra- 
HH3Me h noaaepxcHBaiomHM Heo 6 xoaHMoe paBHOBecne Mexay iraxpa- 
H 3 KCTpapejUIIOJIflpHbIMH O&bCMaMH 3 KHAKOCTH, ABaseTCfl OCMOTHMe- 

cxoe aaBjiewHe kpobh. Cxa6 hah m n h a stow noKasaxeaa y bmciqhx xh- 
bothhx [oh paBeH 7,6 aTM (~ 7,6 • 10 5 ria), win 300 MocMoab/a] 
HCKjnoHHxejibHO BaxHa aa« o6ecneweHHa 06 mere Mexa6oanMecKoro ro- 
Meocxasa h bcjihmhhm kpobhhoio aaBaemui. yposewb ocMOXHwecKoro 
aaBjieHHH kpobh onpeaeaaexCa xoHiieHTpauHeft b hch coaeft h npex- 
ae Bcero xoHpeHTpa uhch hohob Na + . Mohu Na + yaepacHBaioT Boay b 
kpobh h KOHTpoaHpyioT ee ocMOTHHecxoe aaBjieHHe. Ot xomieHTpa- 
UHH Na + B 3HaHHTeabHOH M'CpC 3aBHCHT o6beM UHpKyjIHpyiOIUHX H 
BHyTpHKJieTOMHOH XHAKOCTeif. TaKHM o6pa30M, BOAHHH o6mCH B Op- 
raHHSMe tccho cemseh c coaesuM o6mchom h npeayje ecero Haxpn cbh m , 
a ocMOTHwecKoe aaBjieHHe o6ycaoBaeHO xax kojihmcctbom b©am» Tax 
h KOHneHTpauHeii Na + . Oanaxo HaTpHeBMH 6aaaHC b cbok> owepeab 
TecHo CBiisaH c o6mchom hohob K + , H + , a xaxxe HexoTopux apyrax 
hohob. B opraHH3Me Bceraa ecxb HopMaabHaa HOHHaa accuMerpHa mex- 
ay BHexaeTOHHHM h xaeTOWHUM npocxpancTBOM: bo BHexaeTOHHOH 
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XHflKQCTt': 3HawrdAbHo ,ipeo6AaAaer Na + , bo BHyTpmuieTOWHOH — K + . 
IIoAAepxaHHe HopMajibHOro hohhoix) rpasHeura Mpe3BbiaaHHO BaxcHo 
AAfl ocymecTBjieHHa Bcex bhaob *H3HeaeaTe;ibHocTH KaxAOH kactkh h 
MH oromieTO«iHoroJopraHH3Ma b hcaom. H3mchchhc hohhoix) paBHOBecna 
moxcct npHBecTH k HapymeHHio TpaHCMeM6paHHOH pasnocTH noTeHDiHa- 
jiob b HepBHux HtMwmeuHbix ka erica x, Heo6xoAHMOH aah nepeaaMH Hep- 
BHoro HMnyabca h MbimeaHoro BoaSyxACHHS, HapymeHHSM 6nocHHTe3a 
6ejixa, IVIHKOASf AMXaHHa H OKHCAHTCAbHOIX) $OC(i>OpHAHpOBaHHJI 
B pa3HbIX KJieTKaX, K my 60 KHM paCCTpOHCTBaM nOWTH BCex $yHKAHH 
opraHHSMa h, HaxoHei k CMeprn. 

CjieAOBaTCjibHo, noaaepxcaHHe boaho-coacboix) roMeocrasa acra- 
HeHHO HeoSxomm a jib ocMoperyjiauHH, o6ecneneHHfl onTHMajibHbix 
o6beMOM HHTpi- h 3KCTpai;eAAiOA5ipHOH *HAKOcreH, a Taxxe hx co- 
OTHomeHHM h BejiHHHHbi KpOBHHoro AaBAeiras; zyiii o6ecneweHHsi HOp- 
MajIbHOH aCHMMeTpHH paCXipeAeACHHS OAHOBaACHTHhlX HOHOB B opra- 

HH3Me. I 

Ilpouecpbi ocMoperyjiauHMH h peryjiamw cooTHomeHna Na + h 
K + B3aMOCBflpaHbi. 06a ohh b 3HaaHTejibHoii wepe pcaAnsyiorca aepe3 
cneimajiH3HppBaHHbie xeAesHcroairarenHajibHue crpyKTypbi, ochobh3s 
4)yHKima Koropbix — peryjmmss boaho-coacboix) 6ajiaHca. K sthm 
CT pyKTypaM/y hosbqhomhhx xchbothhx othocmtch nowKH, KHmeaHHK, 
noTOBbie h cjiioHHbie xejiesu, Moaesofi ny3bipb, xoxca, 3xa6pM h hckoto- 
pbie flpyrae, Y HacexoMbix tskhmii crpyKTypaMH sbaaiotc 9 MaAMrarae- 
Bue Tpy6x h pexTyM. Hmchho 9th crpyicrypH h CAyacaT rjiaBHhiMH 
opraHaMH-MHmeHaMH aah pswa ropMOHOB, cneuHcJjHaecKH kohtpoah- 
pyiomnx ypoBeHb ocmothhcckoix) AaBAeims h coorHomeuMs hohob Na + 
h K + , a Tafcxce H + b opraHH3Me. Hoa achctbhcm cneuwcJjHuecKHx cjjax- 
TopoB, H3MOHSHOIQHX flamibie napaMCTpM (npHeM 6oAbmoro KOAHHecraa 
BOAbi hah BOAHoe roAOAaHHe, cyxoeAeHHe, HapymeHHe coacboix) pau,HO- 
Ha, H3MCHCHHH 3KCKpeU.HH BOAbi H COACH, KpOBOIIOTepH, pe3KHe H3M6~ 
HeHHfl KpOBSHOIX) A3BACHHA H T.A.), npOHCXOAHT 33KOHOMepHOe H3MCHe~ 
HHe ypoBHfl cexpeuHH iopmohob cootbctct BytonpiMH shaokphhhlimh xe- 
jie 3aMH. B peayAbxaTe 3Toro HanpaBACHHo MCHseTca hhtshchbhoctb 
A eaTeAbHOCTH 3KCKpCTOpHbIX OpraHOB, MT0 H o6yCAOBAHBaeT B HOpMe 
BOCCTaHOBJieHHe HCXOAHOIX) BOAHO-COACBOIX) paBHOBecna. OAHOBpeMeHHO 
BKjnoHaeTca h HepBHbie MexaHHSMM, peryAMpyionuie nocryiuieHHe boabi 
H COACH B OpraHH3M. 

TaxHM o6pa30M, cneuiiajibHaa rpynna ropMOHOB HapaAy c ueHT- 
paAbHOH HepBHOH CHCTCMOlk BCAaCT OCMOpcryAfillHCH H nOAACP^AHH- 
eM onpeA&neHHoro coothoibchms Na + : K + , a Taxxce apTepnaAbHOro 
A3BACHH9. fjiaBHhic ropMOHH 3toh rpynnbi y no3BOHOHHbix — A^r 

333 



h ero aHajiorH,ajibAocrepoH h aTpHOnenTHAH. XU; 
jiHpyiOT vicasaHHbie gymouiH b tcchoiI cbush c pei 
BOH, KHHHHOBOH, Fir H BereTaTMBHOft HCpBHOM CH( 

Ba3onpeccHH h boaho-cojicbom roMeoexaa. 

rHHHH- HJIH JIH3HH-Ba30npeCCHH) — ropMOH, o6pa3i 

cynpaoirnmecKHX swep nmorajiaMyca h aenoHHpye 
4)H30 m, peiyjrapyer ocMonwecKoe aaBjieHHe kpobh 
T eM ycHJieHM 3aaep*KH boan b opraHH3Me. y imieKi 
ropMOH topmo3ht AHypes noHKaMH, WTO h noc/iyx 
AAfl BToporo HassaHHM BasonpeccHHa — aHTHAiiy 
(AJXD. y Bcex APyrHX II03B0H0HHIJX (JjyHKUHK) B330i 
uhh boahoix) 6ajiaHca BunojiHseT ero roMojior — 



ropMOHH pery- 
[-aHTHOTeH3HHO- 

(ap- 
Cfl b o&iacTH 
Henponmo- 
ochobhom ny- 
3T0T 
(O OCHOBaHHeM 
teCKHH ropMOH 
b peryna- 
, a Taicxe 


Puc. 91. Peryaaipifl boahofo o6Meiia h yHacrae A#r b caMopery/isijHH 
KpoBBHoro flaBjienHH, o&b&ua AHpxynHpyiomefi kpobh h ocmothtcckopo flaBjie- 
hhh (no IT. Kaerry, A. Kaerr, 1971 c H3MeHeHHSMH) 
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b MeHbmen crreneHH Henponmo^HsapHue ropMOHM OKCHTOUHHOBoro p»- 
«a (cm. tji. 3). / 

DiaBHoi tovkoA npHnoxemui aeftcTBHfl A^r y MJieKonara- 
ioii^hx laercfl, xaic yxce ynoMHHajiocb, nowewHbift HetJjpoH, to wee 
ero AHCTajibHbielH3BHTbie KaHajibua h co 6 npaTejibHue ipy 6 o«ncH. fleftcr- 
syfl Ha 3th yiiacTKH HetJjpoHa, ropMOH rafSHpaTejibHO CTHMyjiHpyer pe- 
a 6 cop 6 umo BOjpi H 3 nepBHUHOH momh b KpoBb (KaMM, 1928; nrae- 
mmcxHft, 1964 HaTOWHH, 1972). B oTcyTCTBHe Basonpeceraa H 36 wpa- 
TejibHoro 3 axBiTa boah b AHCT&nbHbix (^paraeHTax h3bhthx xaHajibi;eB 
npaxTHHecxH he npocxoflHT. BMecre c tcm mmchho aaHH^ie ynacTKH 
He<J)pOHa H SHABIOTCS pCryjISTOpHbIMH B OTHOlUeHHH B 6 JIHMBH flHype3a 
h KOHi^eHTpHfOBaHHfl momh, Tax icax b BHinejiexaixpix ynactKax He4>- 
poHa BOAa pea 6 cop 6 Hpy o6a3aTejibHO no oCMOTHwecxoMy rpaaneHTy. 
OcMOTHwecKip paaneHT, BOSMiijcasoniMH Ha BceM np&r&w.enm ne<J)po- 
Ha BCJiOACTBie aKTHBHoit pea 6 cop 6 unH hohob Na + h HaKoiuiei hx 
b oKOjioKaHapibpeBOH cpeae (cm. mixe), onpeaejiaeT HanpaBJiemi nac- 
chbhoix) ab dmem eomm h hckhh nocroxHHbiH ypOBeHb ee Bcacbrea- 
HHJI H3 nepBHHHOii MOWH. 3T0T IIOCTOflHHblft, odaHraTHblH ypOBeHb 06 - 
paTHoro BcicbiBaHHfl BOAbi b nowxe oaeHb bbicok h cocraBjiser npn- 
MepHo 7/8 cfebei yjibTpac|)iuibTpa npw jno 6 bix ycAOBHsx. B AHcrajib- 
Hbix OTAejiax xaHajibneBoro annapaTa h codnpaTejibHbix xpyoosc oc- 
MOTHuecK^H paAHeHT He m/ibKO coxpaHaeTca, ho Aaxe Bospacraerr. 
OflHaKO 3 Aecb ero (JjyHKijHOHaAbHoe 3na*ieHne OTCTynaeT Ha btopoh 
ruiaH h ycrynaeT nepBoe Mecro MaSupaxejibHOM npoHHpaeMOCTH cre- 
hok 3T0ip cemeHTa KaHajibi;eB jxaa boam. YpOBeHb me npoiiMnacMO- 
. . . i cth KaHajibpeB, a cjieao- 

IV If BaTejibHo, h ypoBeHb pea 6 - 

V“ -y COp6n,HH BOAH, Q&bCM 3K- 

._. ff ~~ \\ cxpeTHpyeMOH kohcmhoh 

| A ^ r k I | (ff^^ I 1 MOHH H ee KOHneHTpH- 

£ H,o\ILn u I iH,n „ poBaHHOCTb noura aoah- 

KOM 33BHCfiT OT AJ3,r 

(pHC. 91, 92). 


Na + | |Na + ^ 




= Puc. 92. ropMOHaabHan pery- 
o. ahum npoHHnaeMOCTH mene- 
u 3Hcro-3nHTeaHajibHHx mierox 
SKCKpeTopHHx opraHOB A na. 
BOflhi h Na + : 

Ajiba — anbaocTepoH, AAr — «h- 
THAHypeTHICCKMft POpMOH (B830- 
npCCCHH) 
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IIpn 3a6ojie®aHHM . i ... chctcmh, 

CBA3aHHOM c HeflocraTOWHocTbio nponyKimH ART — Aecaxapn ■: awa- 
6eT (MOMCHSHypeHiie), — pe6cop6u,Ha boah b AHCrajibAbix oraejiax xa- 
HajibueB h co6HpaTejibHbix Tpy6oaxax MOixeT pe3xo IcHHixaTbca, Be- 
jiHMHHa >xe cyTO^Horo anypesa — pe3xo B03pacrraTb. B HexoTopwx cjiy- 
na ax Taxae OojibHbie axcKpempyiOT b cyTXH 30 ji mow bmccto npa- 
MepHO 1,5 JI B HOpMe. 3tO COTB6TCTB6HHO npHBOAHT K nOBblWeHHIO OC- 
MOTHH6CKOFO aaBJieHHfl xpOBH, CHHJK6HHIO XpOBSHOFO I' II _ 1 , rMCHb- 

raeHMK) Typropa xjictok h T.a. AHajiorHMHHH 3<fxj}exT BU3biBaeT runo- 
<J)H33KTOMnfl h oco6chho paapymeHHe o6jiacTH cynpaorriHaeCKHx aaep 
rraiOTajiawyca y xhbothhx b SKCuepHMCHTe . 3aMecT:n4ejibHaa Tepa- 
nwa HecaxapHoro awafieia c noMombio BBeaeHHfl b opraH»3M npenapa- 
tob A#T HopMajiH3yeT y 6ojibHbix yposcHb AMypesa h bmhmh o6mch 
b uejioM. 1 

TaKHM o6pa30M, y MjiexoriHTaiomHX ocMoperyjmpyiomaa poah 
ART, CBoaHTca rjiaBHMM o6pa30M k M36npaTejibHoi ji a u, hh pe- 

a6cop6u,HH boah b ancTajibHux oTaejiax HecJipoHa. Bmcctc c tcm onpe- 
aejieHHoe 3 HaaeHHe b a^exTax ropMOHa Ha boahhh o6rVeH y MJie- 
xonHTaioiaHX HMeeT h aHajiorHMHoe ero aeHCTBHe Ha pea6cop6u,Hio bo¬ 
ah b CJIH3HCTOH xHincaHHxa h cjiiOHHbix xcejie3ax. BepoaTHee BCero, Ba- 
30toh,hh h MC30T0HHH y iithiji, h penTHjiHH ocymecTBjiaioT ocMopery- 
jihiuhio Taxxce nepes iiowxh h xmnewHHK. Y aMcJ)H6Hft me Ba^xHCH- 
mne opraHbi-MHmeHH aaa aHTHawy pcthhcckhx ropMOHOB — mohcboh 
ny 3hipb h Koxa. HeHporano(J)H3apHue ropMOHM y aM(J)H6HH CTHMyjiH- 
pyiOT pea6cop6ii,Hio boah H3 mohh, coaepxcameiica b momcbom ny3M- 
pe, h aaxBST boah xo>xeH H3 oxpyxtaiomeH cpeaw (Bchtjih, 1960, 
1976; JIh(J), Xeftc, 1971). Y pw6 towxoh npjuiojxeHHa aeHCTBHa coot- 
BeTCTByiomHX fopmohob HeHporHno(J)H3a Hapaay c iiohxoh aBjiaioT- 
ca xaOpu. HHTepecHo, hto y npeacTaBHTejieH 3Toro xjiacca iio3bohoh- 
hmx b peryjiapHH boahofg o6MeHa iiomhmo rHnoTajiaMo-HeHporHnocJiH- 
3apHoro xoMiuiexca npHHHMaeT yaacTHe h oco6aa: xce/ie3a ypoct)H3 — 
roMOJior HeHporanoc|)H3a, pacnojioixeHHaa y xboctobofo OTAejia no3BO- 
HOHHHXa. OaHH H3 HCTbipeX H3BeCTHMX CIX) FOpMOHOB ypOCTCHHHOB (ypO- 

creHHH IV) cxoAeH no cbohm cbohctb3m c B330TOIJHHOM (3eAbHHx, JleAe- 
Phc,1973). 

PeHajibHbie h axcTpapeHajibHwe acJjtJjexTbi AJ^r h ero aHajioroB 
ocymecTBjiaiOTca c noMombro cahhofo MexaHH3Ma. ripeanojiaraioT, hto 
KJieTXH Bcex ropMOHHyBCTBH'fejIbHblX 3KCKpeTOpHHX XCejie3HCTO-3IIH- 
TeaHajibHbix crpyxTyp hmciot HeoAHopoAHyro xjieTOMHyio noBepx- 
HOCTb. CorjiaCHO rHnoTe3e HeoAHopoAHOCTb (nojiapHOCTb) noBepxHOCTeft 
TaxHx xjieTOx o6ycjiOBjieHa pa3jiHWHOH npoHHpaeMocTbio hx MCM6paH 
AAa BOAH h cojieH (r/iaBHMM o6pa30M HaTpweBHx). Myxo3Haa (ann- 
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KajibHas) noBepxHOCTb kjictok, o 6 pameHHaa b npocBeT KaHajibitee He- 
(JjpoHa, b nojiocTb MoaeBoro nysaps hjih b cropoHy bhchihcm cpeau 
b ko>kg, oraocHTejibHO Jiereo npoHHpaeMa /yia coaeii, ho npeacraBaa- 
eT co 6 oii «nopoBbiH» 6apbep nna boam. BHyTpeHHaa xce, cepoanas ( 6 a- 
3ajibHas) nosepxHOCTb kjictok npommaeMa nna Boaw, ho cocraBJiaeT 
6 apbep rjisi Na + (cm. pnc. 92). IIoaaraiOT, hto ART ysejiHHHBaeT npo- 
CBeT «nop» anHxajibHOH nosepxHocTH kjictomhoh MeM 6 paHbi h tcm ca- 
MHM CHHJKaCT MyK03HHH 6 apbep flJIfl BOflH, yCHJIHBaa ee flH(JxJ)y3HOH- 
Hblii nOTOK BHyTpb KJICTKH. H3 KJICTKH BOfla CBo 6 oflHO npOHHKaeT He- 

pe3 cepo3Hyio noBepxHOCTb b xpoBb (JIhxtchiutchh , JImcJ), 1965; BexMy- 
xaMCTOBa, 1975). 

MHoroHHaieHHbie HccjieaoBaHHa noKa 3 ajin, hto AJ^r h ero anajio- 
ra peajiH3yiOT cboh 3(JxJ)ckth Ha npoHHaaeMOCTb snHTejmajibHbix kjictok 
k Bone c iiOMoiQbK) u,AMO b KaaecTBe nocpcflHHKa (EpayH h aP-, 1963). 
HOHbl Ca 2+ , B BbICOKHX KOHIICHTpailHaX HHrHSwpyiOIIIHe An, T0PM03HT 

h mapoocMOTHHecKHM atJxJjeKT AJir (flMTepcoH, 3aejibMaH, 1970). Bmc- 
cre c tcm cjieayeT noa^epKHyTb, hto bjihshmc AJ^r Ha AH(J)4)y3Hio boah 
b anHTejiHajibHbie kjictkh HenocpeaCTBeHHO He CB»3aHO hh c kohiicht- 
papuc H hohob Na + , hh c chctcmoh ero TpaHcnopTa ■ (Echtjih, 1959; 
Ohhh nap., 1966). 

A/ir-npoay 4 HpyiomHH rHnoTajiaMO-HeHporHno4>H3apHMH komii- 
jiexc, aBJiaacb Ba^cHeHiUHM peryjiflTopoM ocMOTHHecKoro aaBJieHHa Kpo- 
bh, wyTKO pearapyeT Ha jiio6bie H3MCHCHHa b ocmothmcckhx npopeccax 
h CBa 3 aHHbie c hhmh H 3 MCHeHHa reMoanHaMHKH h aHype 3 a. Bcanne 

CaBHFH B TeaeHHH 3THX npOpeCCOB CnCUHCjlHHeCKH npHBOa»T K H3MeHe- 
HHio ypoBHfl cexpenHH ART hjih ero aHajioroB no MexaHH 3 My OTpnna- 
TejibHOH o 6 paTHOH cbh 3 h (LUeiip, 1962; Echtjih, 1976). TaK, chhxcchhc 
o 6 bCMa iuia3Mbi kpobh npn KpoBonoTepe scero jmmb Ha 8 % npHBoanT 
k ObicrpoMy noBbimeHHio cexpeiXHH Aljr y jkhbothmx. AHajiorHHHMH 
acJwJieKT Bbi3biBaeT BBeaeHHe jkhbothhm ranepTOHHnecKHx pacrsopoB 
xjiopHCToro HaTpna hjih rjnoK03bi, yBejiHHHBaioiQHx ocMOTHaecKoe aaB- 
jieHne TOJibKO Ha 2%. CTHMyjinpyiomee bjihhhhc Ha cexpcuHio AUT 
OKa3biBaioT TaK>Ke BBeaeHHe Ecjikobhx pacTBopoB, Boanoe rojioaaHHe, 
H 36 biTonHoe noTpe 6 jieHHe cojih, chh^kchhc KpoBHHoro aaBJieHHa, rnno- 
KCHa h T.a. YcHjieHHaa cexpenna ropMOHa b sthx ycjiOBHax cnoco 6 cTByeT 
nOBblineHHIO KOJIHMCCTBa BOabl B IUia3Me, BOCCTaHOBaeHHK) OCMOTHneCKO- 
ro aaBJieHHa kpobh, yBCJiHacHHio KOjiHaecraa anpKyjiHpyiomeH acnaKOC- 
th h BeanwHH KpoBaHoro aaBJieHHa. Hao 6 opoT, topmojkchhc aHype 3 a, 
ajiHMeHTapHoe o 6 BoaHeHHe opraHH3Ma, HH3KocojieBaa aneTa, noBume- 
Hne KpoBaHoro aaBJieHHa, rnnepoKcna Bbi 3 HBaioT TopMOJKeHHe ceKpeunn 
ART. HanoMHHM, wto ropMOH cnoco 6 eH 0 Ka 3 biBaTb BJinaHHe Ha KpoBaHoe 
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ZjaBjieHHe He toabko 3a chct 3aaep>KKH boabi, ho h BH3WBaa cna3M 
apTepnoA. 

M3yweHHe 4>H3HOAorHHecKHX MexaHH3MOB peryjiauHH CHHTeaa h 
cexpeuHH Mr no3BOJiaeT cwHTaTb, wto OHa ocymecTBjiaeTCa abym 3 
nyTAMH: aBTOManmecKH h HepsHO-pecJj^eKTopHO. HepBHO-pe4wieKTop- 
Hbie nyra peryAsnjHH MoryT Ha^HHaTbca c ocmo-, 6apo- h xeMopeneriTHB- 
hnx nojieft KapoTH^Horo CHHyca, xapoTHflHMx Tejiei;, flyra aopTM, seH 
rpyflHOH nojiocTH h npeflcepflHH (Illeiip h AP- 1962, 1964). HepBHbie hm- 
nyAbCbi, HanpaBjiaromHeca b M03r, b kohuc kohijob nocTynaiOT no noA- 
HCHHanTHnecKHM at^c^epcHTHbiM nyTAM b ranoTajiaMyc h MOAyAHpyioT 
npoAyxnHio Mr (cm. pnc. 91). FIomhmo 3 Toro, aHrHOTeH3HHH — Taiuxe 
CTHMyjiaTopM cexpenHH BaaonpeccHHa. 

AjibAOCTepoH h BOAHo-cojieeoH roMeocTa3. Ecah Mr bahhct 
H a ocMOTHnecxoe flaBjieHHe kpobh, H36npaTeAbHO KOHrpojiHpy s kqah- 
neCTBO boabi b opraHH3Me, to topmoh KJiy6oMKOBOH sohbi xopu HaAno- 
mchhhkob ajibAOcrepoH (Aaba) peryjrapyeT ocMOTHwecKwe nponeccbi, 
H36wpaTe^bHO bahhh Ha o6mch hohob Na + . FIomhmo stoid, AjibA peryAH- 
pyeT b opraHH3Me o6mch hohob K + , a raKxe H + h cootbctctbchho 
KOHT pojiHpyeT noAAcpxcaHHe HopMajibHOH hohhoh acHMMeTpHH Me*Ay 
KJieTKaMH H BHCKJieTOHHHM npOCTpaHCTBOM H KHCAOTHO-meAOHHOe paB- 
HOBecHe b xpoBH. CexpenHB a^hhoid KopTHKocrepoHAa Kopoii HaAnoMen- 
HHKOB XCH3HeHHO B3XCHa A A a OpraHH3M3 H03B0H0MHMX. CbOH 3(JxJ)eKTbI 
Ha hohhoh 6aaaHC Aaba peaAH3yeT aepe3 nocpeACTBO Tex xe cneipiaAH- 
3HpoBaHHbix x eAe3HCT0~3nHTeAHaAbHbix crpyKTyp, HTO H Mr, T.e. no- 
HCK, KHmeHHHKa, CAIOHHMX H nOTOBMX 3KCAC3, MOMCBOFO ny3bip$I, KOKH H 

>Ka6p, b xoTopbix oh cneipK^HHecKH ycHAHBaeT pea6cop6u,Hio h a6cop6- 
h,hio hohob Na + h bhacjichhc hohob K + h H + (Hsbhc H Ap.» 1961, 1962; 
SAeAbMaH h AP-, 1968). B pe3yAbTaTe ropMOH AososasHCHMO noBHmaex 
KOHneHTpanHio hohob Na + h CHHxaeT KOHneHTpauKm hohob K + b 

KpOBH, H3MCHHH B npOTHBOnOAOJKHMX HanpaBACHH^X TpaHCanHTeAHaAb- 
HblH TpaHCnopT HOHOB. OieAyeT OTMCTHTB, HTO AAbA CTHMyAHpyeT BHBe- 
AeHne Na + H3 kactok h 3 axBar hmh K + He toabko b cnenHaAHsnpoBaH- 
Hhix xeAe3HCTHx opraHax, ho h b 6oAbniHHCTBe Apyrnx opraHOB — 
CKCAerabix Mbimnax, MHOKapAe, neweHH h t.a. (rAHHH, 1959; Cxoy, 
1965). TaKHM o6pa30M, ranepHaTpHeMHHecKHH h rnnoKaAHeMHnecKHH 

3(Jx£>eKTH ropMOHa o6yCAOBACHH C03A3BaeM0H HM o6iqeH TCHAeHH,HCH 
H BblBCACHHIO Na + H3 KAeTOK H BKAIOHCHHIO K + B KACTKH pa3HOID THna. 
OAHaxo pemaioiqyio poAb b o6ecneweHHH HopMaAbHoro ocMOTHHeCKoro 
AaBAeHHH h HOHHoro 6aAaHca ncAoro opraHH3Ma nrpaiOT xceAe3Hcro-3nH- 
TeAHaAbHbie crpyKTypbi — rAaBHbie TKaHH-MHmeHH ffjia Aaba. 
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TpaHcsnHTejiHajibHbiH nepeHoc oflHOBajieHTHbix hohob ocymecra- 
jiserca b ochobhom 3Hepro3aBHCHMo c noMomtio MeM6paHHoro (fcep- 
MCHTa N Is, K + -AT<Da3bi, Ha3biBaeMoro Taxace HaxpiieBMM HacocoM 
(Cxoy, 1957, 1964). 3 tot (JjepMeHT pacnojioxeH, xax npaBiuio, b m6m 6- 
pane 6a3ajibH0H noBepxHOcm sxejiesMCTOH miencH. Ero ^ynximefi hb- 
jiseTCfl aKTHBHoe «oncaMHBaHHe» Na + H3 kjictkh b TxaHCByio jxswxocTb 
npH yMacnni ATd> b Kawecrse aoHopa snepniH. Ilpn 3 tom Bbi6poc Na + 
H3 KJiencH conpsuxeH c naccHBHbiM nocTyiuiemieM K + h H + b miency 
H3 stpoBH b o6m6h Ha Na + . MHTepecHo, hto Na + h K + (b hhskhx 
KOH ueHTpauH«x), a Taxxce Mg 2+ axTHBHpyiOT (JjepMeHT. OTjiHMHTejib- 
Has nepTa mmbou tpaHCnopraoH ATOa3hi ot Apyrax AT<Da3 (xa. tu»- 
UHeBoii, MarHHe®ofi) — H36npaTeabHafl HHni6HpyeMOCTb t3khmh cep- 
AewHbiMH rjraxo3HAaMH, xax oy 6 aHH (CTpcxJ)aHTHH G), CTpcxJjaHTHH K 
h ojiHTopH 3 HA« Na + , K + -AT<Da3a — xpynHOMOJiexyjiflpHbift rjiinconpo- 
TeHH c M.m. ~ 150 xfl, coctosiahh H 3 4 ey&eflHHHH flByx thiiob: a u/3. 
a-Cy6i*eAHHHUH Moryr crexHOMeTpHneCxH cBsabiBaTb 3Na + , 2K + h 
1 Moaexyjiy AT®. BbisBjiaeTCsi werxo Bbipaxemias acHMMerpHs s crpyx- 
Type cJjepMeHra: Na + -CB5i3HBaiomHe uempa q^gamena sHyrpb KJiencH, 
JC*-CBfl3hiBaJomHe jioxajrasoBaHH dmuxe x H d p ymM tilt ee noBepxHOCTH. 
O&iapyxeHO, wto axTHBHbift TpaHCMeM6paHHbiH rpaHcnopr Na + mojxct 
6bm> conpsxeH He TOJibxo c aaxBETOM K + h H + , ho h paga apynix 
BemecTB. 


C^HTaeTCfl, mto pea6cop6uHfl hohob Na + H3 npocseroB paajiHMHLix 
cerMeHTOB He<J)poHa, XHmewHHxa sum mohcboto nysMpa suih a6cop6- 
mu hohob xoxeH ocymecTBjifleTCsi CJieflyromHM ofipasoM, Mohu Na + 
OTHOCHTejibHO CBo6oflHo zuMjxfjyHAHpyiOT b amrrejiHajibHbie KJierKH tie- 
pea MeM6paHy Myxo3HOH noBepxHOCTH, a H3 starrejiHajibHbix xjieTox 
aKTHBHO OTKaWHBaiOTCa c Cep03HOH noBepxHOCTH HaTpH6BMM HaCOCOM 



npoTHB rpaaneHTa xoHpeHT- 

paipm (phc. 93). OflHOBpe- 

MCHHO C 3THM pe- 
a6cop6HpyioTCs rraoxosa h 


Puc. 93. TpaHcnopT hohob Na + 
h K + »iepe3 paMHaHhie no- 
BepXHOCTH xeae3Hcro-3nH- 
TeaHajibHux xneTox h pery- 
JI ‘JTOpHMB 3(JxpeKT aJIbflOCTepO- 
Ha Ha pa6oTy HaTpHeBoro Ha- 
coca 


339 



HeKOTOpue aMHHOKHCJIOThl. B o 6 MeH Ha HOHhl Na + H3 TKaHCBOH *H^KO- 
cth cepo3HOH noBepxHOCTH b kjictkh nocrynaiOT hohu K + h l , cnoco 6 - 
Hbie npoxoaHTb Mepes UHToruia 3 My k mvkoshoh noBepxHOCTH h cexpeTH- 
posaTbcs b npocser acejie 3 HCToro oprana hjih b cpejiy. B HecfspoHe cexpe- 
TopHue npoueccH, npoTexaioinHe uame Bcero coneTaHHO c pea 6 cop 6 uH- 
ohhmmh, npaypoMeHH npeacAe scero k ywacTKaM BocxctAJm^ero KOJieHa 
nerjiH remie h flHCTaabHux xanajibueB (HaxoMHH, 1972). Mmchho 3th 
ywacrKH He^poHa h coaepacaT b HaH 6 ojibuieft KOHueHTpaumi 6nocne- 
iun&HiecKHe peijeirropbi aab^ocrepoHa OaejibMaH m up., 1968-1976; 
JIiofleHC, OaHecTHJi, 1976). B tohkom KHiuewHHKe, momcbom nyswpe h 
Koace aab^ocrepoHOBhie pei;enTophi pacnpe^eaeHH, no-BH^HMOMy, paB- 
HOMepHO. 

Ilocjie aapeHajiaxTOMHH SKCKpeuna Na + yBe/iHMHBaercs b 3-6 
pa3, a axcKpenHs K + h H + CHHxcaeTca npHMepHo b 2 pa3a. YcmieH- 
Haa SKCKpeipia Na + conpOBoacAaeTca h36mtomhmm BbmeaeiiiieM bo- 
flH. B xpoBH aapeHaasKTOMHpoBaHHUx xHBOTHhix KOHneinpaipia K + 
noBbimaeTca, a KOHijeHTpaiuia Na + h othohichhc Na + : K + CHwacaiOT- 
ca, o6beM unpKyjiHpyiomeH kpobh h KpoBHHoe aaBjieHne naaaiOT. 
AHajionmHaa xapTHHa HaOjiiogaeTca npn nepBHWHOH HaanoweHHH- 
koboh HeflocraTOWHocTH y wejiOBexa (aAAHCOHOBa 6ojie3Hb). IIpH 3 tom 
3 a6ojieBaHHH Taxace soapacraeT SKCKpeipia Na + h yMCHbrnaerca bi aaeae- 
HHe K + , KOHueHTpauna Na + b kpobh craHOBHTca hhjkc 300-315 mt% 
(130-142 mmoWji), KOHueHTpauna K + — Bbime 20-22 Mr% (5-6 
MMOJib/ji), a OTHomeHne Na + : K + — Hwace 30, CHHacaerca h KpoBSHoe 
aaBjieHHe. 

HapymeHHa, bo3hhk3ioiiih£ npH HeaocTaTowHocTH xopbi Ha^no- 
HeneHHKOB, MoryT 6 hiTb KOMneHCHpoBaHU BBeaeHHeM MHHepajioKop- 
thkohaob. BBeaeHHe ace MHHepajioKopTHKOHAOB b A03e 0,2-8 mkt/kt 
Maccu HHTaKTHbiM acHBOTHhiM BH3MBaeT rnnoHaTpHypnio, nmepKajiH- 
ypmo, amwxfrHKaiiHio mowh, nmepHaTpHeMHio, ranoKaaneMHio, yBe- 
jnmeHHe OTHomeHHa Na + : K + b kpobh, noBhimeHHe KpoBaHoro ziaB- 
jieHHa, yBeaHHeHHe mejioHHOCTH kpobh (ajiKaji03) h t.a. AHajionm- 
Hbie H3MeH£HH8 y weJIOBeKa B03HHKaK>T npH nepBHMHOM aJIbAOCTepO- 
HH3Me (cHHapoM KoHHa), pa3BHBaiomeMca npn onyxojiax Kjiy 6 o*<KOBOH 
30Hbi Kophi HaanoneHHHKOB. TjiyOoKHe cabhih, o 6 HapyacHBaeMue b co- 
jieBOM h boahom 6 aaaHce MjieKonHTaioinHx npn aapeHajioBOH Heaoc- 
TaTOWHOCTW HJIH BBeACHHH MHHCpaJJOKOpTHKOIi/IOB, CBS33HH, BepOHTHO, 
C H3M£H£HHeM aKTHBHOCTH TpaHCIIOpTHOH Na + , K + -AT<J>a3HOH CHC- 
TeMbi pa 3 JiHWHbix kjictok h npeacae Bcero kjictok HecfcpoHa. H3MeHe- 
340 



HHS KOHUeHTpaUHH MHHepajIOKOpTHKOHAOB CKaSHBEIOTCa Ha aKTHBHO- 

cth ATOa3H0H CHcreMM b pa3JiHMHhix ywacrxax He^poHa, ho b Hau- 
6cuibineH creneHH ohh saTparaBaiOT pa6oTy b BoexoaameM xojieHe neT- 
jih remie, flHCTajibHhix xaHajibuax h coCnpaTejibHux Tpy6oaxax. J3,eHCT- 
buc Ajiba hjih ero aHajioroB Ha AT®a3y nouex h apyrax *ejie3HCThix 
o6pa30BaHHH sBjiaeTca b ochobhom nenpaMbiM h He peaaH3yerca b onu- 
Tax in vitro c MeMSpanHHMii npenapaTaMH. XloxasaHo, mto cxHMyjrapy- 
iomee fleiiCTBHe Ha (frepMeHTaraBHyio axTHBHOCTb mhh epajioxo pthkoh- 
Abi MoryT nposfBjisrrb jiHmb b ycjiOBHax HopMajibHO nporexaiomero chh- 
Te3a PHK h 6ejixa. Bo3mojkho, hto stot 3<^eKT fopmohob CBa3aH He 
c noBbimeHHeM cxopocrH CHHTesa cytftenHHHij AT®a3hi, a c hhtchch- 
$HKamieH CHHTesa cfsepMeHTOB AuxaTejibHoft itenn, b cboio oaepeab 
o6ycjiOBjiHBaioineH CTHMyjiaijHio CHHTesa AT® ftiaroaapa ycsuieHmo 

flbIXaHHfl. 

HexoTopwe asTopm canTaiOT, wto Ajiba bjihsct Ha TpaHcnopT 
Na + He TOJibKO nocpeaeiBOM AT®a3hi, ho h CTHMyjiHpya o&ierqeHHHH 
TpaHcnopT Mcpea MyxosHyio noBepxHocrb xejie3HCTO-3iiHTejiHajibHbix 
mieTOK (JIioaeHC, OaHecTHji, 1976). 

CjieayeT HanoMHHTb, hto rjnoxoxopTHKOHAbi h oco6eHHo kopth- 
KOCTepOH Taxxce CnOCo6HbI BJIMSTB Ha HHTeHCHBHOCTb 3Hepr03aBHCH- 
Moro TpaHcnopTa hohob. IIpaBAa hx MHHepajioxopTHxoHAHaa bkthb- 
HOCTb npHMepHO B 800-900 pa3 HHJKC MHHepaJIOKOpTHKOHAHOH ax- 
thbhocth Ajiba* BMecre c tcm KomjeHTpauHa itiiokokopthkohaob npw- 
MepHo Ha ABa nopaAxa Bbime, mcm AjibA. B pesyjiMaTe BKjiaA FhB 
b peiyAaumo MHHepajibHoro o6Meea MoxeT 6brrb Bnojme peajibHbiM 

(Eaxcrep, 1980). 

y HeKOTOpbIX BHAOB pbl6, HaAIIOHeWHHKH KOTOpbIX He CexpeTHpyiOT 
Ajiba* pojib rjiaBHoro MHHepajioxopTHKOHAa BhinojiHaeT, no-BHAHMOMy, 
la-OKCHKopraxocTepoH (Bchtjtm, 1976). B peryjiaijHH boaho-cojicboix) 
o6MeHa npHHHMaiOT ywacTHe h nporecTHHbi, oxa3biBaa Na + -ypeTHaecxoe 
AeiiCTBHe 6aaroaapa KOHxypeHTHOMy HHrH&ipOBaHHio CBssMBaHHa xop- 
THKOCTepoHAOB hx penenropaMH. Na + - -yperowecKHM achctehcm o&ia- 
Aaior h MCr. 

Kax yxe OTMeaajiocb (cm. tji. 3-5), peryjiaima cexpeuHH Ajiba 
xopoH HaAnonewHHKOB ocymecTBjiaeTca peHHH-aHrHOTeH3HHOBOH chc- 
TeMOH, KOHueHTpanneH hohob Na + h K + , a Taxjxe AKTT, ceporoHH- 
hom, AO^aMHHOM h, bo3moxho, cneijnajibHhiMH perynsTopaMH ntmo<|)H3a 
noxa He H3BecTHOH npHpojsM. Taxxe OTMeaajiocb, wto ac^hijht hohob 
N a + H H36bITOK HOHOB K + MOJKCT 6bITb He TOJibKO npHMbIM CTHMyjIH- 
topom 6HocHHTe3a AjibA b HaAnoaewHHxax, ho AeflcTBOBaTb Ha aApe- 
HajiOByio xopy onocpeAOBaHHO, wepe3 ycmieHne cexpeuHH peHHHa iokc- 
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TarjiOMepyjisipHbiM annapaTOM nowex. IIomhmo hohob cexpeipiio pe- 
HHHa lOKCTarjioMepyjiapHHMH xeae3aMH cTHMyjmpyioT: yMeHbmeHHe 
pacTfl^ccHHs ac}xJ)epeHTHbix apTepHH nowewHbix xjiy6owxoB, b o6jiacTH 
kotophx 3th xcejie3bi pacnojioxceHbi; acJx^epeHTHwe HMny/ibChi, npn- 
XOaJUUHe H3 HCpBHhIX IfeHTpOB, B CBOK) Owepeflb, B036yMflaK)TCM a4x})e- 
peHTHOH HMnyjibcau.HCH, nocTynaiomeH c 6apo-, ocmo- h xeMopeperi- 
topob cocyflHcroro pycjia h npeacepaHH (ZIsbmc, 1961, 1975; Kojina- 
kob, 1974). JIoKajibHasi mneMHs itowkh, a Taxxce xpoBonoTepH, bcho3- 
hhh 3acToii h apyrae (J>axTopbi, npHBoaamHe k chhjkchhio apTepn- 
ajibHoro aaBjieHHB, ycmiHBaiOT npoayxijHK) pemma h nocjieayiomHH 
6HOCHHTe3 aHrHOTeH3HHOB. AHrHOTeH3HHH, BbI3bIBafl IipSIMOH Ba30K0H- 
CTPMKTOPHUH 3 (Jx})eKT H CTHMyJIHpyH CexpeiJHIO Ajlbfl, KOMneHCHpyiOT 
TeM caMhiM B03HHKaiomHe HapymeHHfl reMoaHHaMHxn. *Iepe3 pemiH- 
aHrHOTeH3MHOByio CHcreMy Ajiba KOMneHCHpyeT h naaenwe ocmothm- 
ecKoro aaBJieHHB kpobh hjih cmixeHHe othoqichhb Na + : K + . B stom 
cjiywae oco6eHHO y HexoTOpux bh^ob xhbothmx, k peHHH-aHrao- 
TeH3HHOBOMy nyTH npHCoeaHHfleTca npsMoe aencTBHe hohob Ha aape- 
HaaoByio Kopy (cm. ra. 5). IIpu aJiHTejibHOH huicmhh no^ex sosHHKaer 
noMCMHas ninepTOHHH, o6ycjiOBJieHHasi h36htkom b kpobh aHrHOTeH3H- 
HOB H " -tjiV 

PeryjiHTOpHHe sc^cktm Ha ocMOTHwecKHe npoiieccn B3a- 

HMOCBB3aHbi c peryjisrropHbiMH 3<JxJ)eKTaMH Ajjr. Ilpejxae Bcero sto, 
no-BH^HMOMy, Kacaerca 3HaweHHa rwnepHaTpHeMHwecxoro aeHCTBHB 
Ajiba, KOTopoe, xaK h aeHCTBHe Ajjr, cnoco6cTByeT 3aaepxcKe Boaw 
b opraHH3Me h yBejiHweHHio o6beMa BHexaeTOWHOH xcHaxocTH. B cbh- 
3H C. 3THM MHOrae (}>aKTOpH, HenOCpeflCTBCHHO BJIHfllOIUHe Ha o6beM 
ilHpxyjiHpyiomeH jkhakocth h xpoBSHoe aaBaeroie, OflHOHanpaBjieH- 
ho aeiicTByiOT Ha cxopocTb cexpeuHH Ajiba h Ajjr. OaHaxo A#r 
H KOpTHKOCTepOHabI H3M£HSIIOT BejIHHHHy OCMOTHWeCKOTO aaBJieHHfl B 
npoTHBonojioxcHHx HanpaBJieHHBx. IIoaTOMy (JjaxTopu, HenocpeacTBeH- 
HO H3MeHSHO£QHe OCMOTHHCCKOe flaBJICHHe KpOBH, aeiiCTByiOT Ha cex- 
peuHio 3thx ropMOHOB pa3HOHanpaBjieHHO. Tax, noBhimeHHe ocmoth- 
necKoro aaBjieHHs ycmiHBaeT cexpeunio AH,r, ho CHHxcaeT cexpe- 
IJHK) Ajlba H, Hao6opOT, CHHXeHKe OCMOTHMeCKOrO aaBJieHHB TOpMO- 
3ht cexpeiuno A^r, ho noBbiinaeT cexpeuHio Ajiba (KoanaxoB, Ilo- 
jibk, 1975). 

B3aHM0CBH3b 3(JxJ)eKT0B aByx ropMOHOB b npopeccax cneuHctwMec- 
koh aaanTau.HH, BepoaTHo, peajiH3yeTca He Toabxo nepe3 nocpeacTBO 
BhimeoiTHcaHHbix HepBHO-ryMopaabHbix nyTeii, ho h Ha ypoBHe He<J)- 
poHa. Tax, mhh£ pajioxopTHxoHabi cTHMyanpyioT pea6cop6u,Hio Na + KaK 
b aHCTaabHbix oTaeaax HecJjpoHa, Tax h b npoxcHMaabHbix, xots h 
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b MeHbmeH creneHH. Baaroaaps sroMy yace b odnacrH npoxcHMaab- 
HUX CerMeHTOB B03HHKHCT OTMewaBQIHHCa OCMOTH^eCKHM rpa^HeHT, 
o6yoQBjiHBajomnH o6anraTHyio pea6cop6i;HK) nojm b sepxHHx orae- 
jiax HetJjpoHa h o&ieraeHHe cJjaKyjibxaTHBHOM 3aaepxcxH bo^m b ahc- 
TajibHux ero OTaeaax noa b/ihahhcm A£I\ IIo-BHaHMOMy, m A^r h Ajiba 
b bucokhx KOHaeHTpauHsx MoryT b onpeaeaeHHHx ycaoBHflx Hecxoab- 
KO T0pM03HTb aHype3 3a CHOT Ba30aKTHBHbIX CBOHCTB, BJIHSIOmHX Ha 
peHaabHbiH kpobotok. BMecre c TeM aHnsoTCHSHH II, a Taxxe xaTexo- 
aaMHHbi oxasMBaiOT Hexoropoe BansHHe Ha nowewHyx) reMOAHHaMHxy 

H B 4)H3HOaOIHMeCKHX KOHUCHTpaUHBX. 

y pw6 aHaaornwHyio BasoKoiicrpn KTopiiyio tjjyHKUHio mojkct bm- 
nojiHBTb ropMOH ypo$H3a ypocreHHH II. Topmoh ace ypocreeuH III, xax 
h Ajiba, CTHMyanpyeT axTHBHbiH 3axBaT Na + xca6paMH. B to ace BpeMsi 
JITr, Taxace ABaaioinHHCfl ocMoperyasropoM y xocthcthx pbi6, okh3n- 
BaeT cboh a^exTbi, H36npaTeabHo yMeHbmaa npoHHaaeMOCTb aca6p k 
Na + h orpaHHMHBaa ero aw({xt)y3HOHHWH suxoa b oxpyacaiomyK) cpeay 
(BeHTan, 1976). 

ATpHonenTHAU h BOaHO-coaeBOM roMeocraa. AHTaroHHcraMH Ba- 
3onpeccHHa u aabaocrepona y hosbohomhmx b peryaamm h caMopery- 
asitHH BoaHO-coaeBoro oSmchb h apTepHaabHoro aaBaeHHfl Bhicryna- 
k)t aTpHonenTHau. AH®, CTHMyanpya BMBeaem-ie Na + nowxaMH h 06- 
mHH aHype3, Bbi3biBaeT chh^chhc o6beMa unpxyaHpyioineH kpobh h 
3a cweT aroro cmiaceHHe apTepnaabHoro aasaensiss. KpoMe Toro, stot 
ropMOH oxasMsaer nmoTeH3HBHHe 3tJxJ)exThi, cHHacas 6hochhtc3 3h- 
raoTeH3HHa II h HyBCTBHTeabHOCTb apTepHoa x CHMnaTHqecxHM Bawa- 
hhbm. KapaHOflHaaaTHH BMSMBaer npaMoii BasoaHaaaTaxopHMH 3<Jxj)exT 
h ninoTeH3HK}. AxpHonenTitaH ©xasHBaiOT 6bicrpoe h oweHb cnabHoe 
AeiiCTBHe Ha peryaHpyeMbie 4>yHKi(HH b ananasone ao3 50-125 Mxr, 
aeHCTByfl Ha xaeTXH nepe3 i*rM®. B 4)H3HoaonmecxHx ycaoBHsx Ba- 
3onpeccHH CTHMyanpyer nposyxtpoo axpuonenTHaoB. 


rOPMOH bl H KAJIblfHEBblf} OEM EH 

MoHhl Ca 2+ — XH3HCHHO BaaCHhie KOMIIOHeHTH JKHBOTHOrO 
opraHH3Ma, n phhhm3ioeqh e yuacTMe b (J>opMHpoBaHHn mhoitox ero 
crpyxTyp h perya«HHH TeneHHfl MeTa6oaHwecxHx npoiieccoB. K MHcay 
pa3Hoo6pa3Hbix cfjyHxuHH Ca 2+ othocbtcb: 1) yuacrae b xoiiraxTHOM 
y3HaB3HHH xaeTOx h hx HHTerpauHH 6aaroaap» o6pa30BaHHK> xa- 
THOHHbix Ca 2+ -MOCTHXOB Meacay hhhohhumh rpynnaMH MaxpoMoae- 
xyaapHwx komiiohchtob MeM6paH coceaHHx xaerox; 2) o6ecnewe- 
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Hue cTa 6 iuin 3 auHH cJx)pMH KjieTOK h ee CTpyKTypn b pe3yjibTaTe 

B 3 aHMOfleHCTBHH C KOMHOHCHTaMH KJICTOHHWX MeM 6 paH H U.HTOC- 
KejieTa; 3 ) peryjiauHa npoHHiiaeMOCTH MeM 6 paH HeupoHOB h mho- 
i;htob k ojiHOBajicHTHbiM KaTHOHaM h CTa 6 HJiH 3 auH» noTeHunajia 
noxoa; 4 ) ynacTHe b HHHunauHH MumewHoro coxpameHHJi 3 a cweT 
o 6 pa 30 BaHHB KOMiuieKca c tpoiiohhhom C; 5 ) cTHMynsmHH mhofhx cex- 

peTOpHUX H SwOCHHTeTHWeCKHX npOi;eCCOB B 3 K 30 - H 3 HZJOKpHHHHX 
xjteTxax; 6 ) peryjiaitHfl KaTa/iHTHwecxoH axTHBHOCTH mhoihx (JjepMeH- 
tob (Ca 2 + -ATOa 3 H, OJI 3 , Au, (J)py KT 030 -aHci)oat)aTa 3 H, mhofhx ap.); 

7 ) peryjIBHHfl OKHCJIHTejIbHOrO 4)OC(j)OpHJlHpOBaHH5I B MHTOXOHflpHflX; 

8) CTHMyJI«U,H5I CBepTMB3HHfl KpOBH nOCpe/JCTBOM aKTHBaiI,HH pjlfla CTa- 

«hh, 3anycxaiomHx npeBpameHHe npoTpoM6HHa b tpom 6 hh; 9 ) ono- 
cpeaoBaHHe atJxJjexTOB psma ropMOHOB h HCHpoMeauaTopoB; 10 ) (Jx>p- 
MHpoBaHHe 3H/iocKejieTa no3BOHowHux (o6pa30BaHHe Ca 5 (P 04 > 30 H 
h Ca 2 C 03 b koctbx; 11 ) (fcopMHpoBaHHe cKopjiynu y nTHU. h Hexo- 
TOpHX penTHJIHH (KpeTCHHrep, 1974 ). IlpH 3HaMHTCJIbHOM CHH5KCHHH 
KOHU.eHTpaU.HH HOHOB Ca 2+ B KPOBH H TKaHeBOH JKHflKOCTH B03HH- 
KaiOT fle3HHTerpauH« TKauen, fle(J)opMau,H» kjictok, HapyuieHHH npo- 
HHitaeMOCTH MeM 6 paH, rHnepaKTHBHOCTb HeikpoHOB, cna3M Mbirnu (Te- 
TaHHB), CHHXCeHHC CBepTHBaHHH KpOBH, pa3MHrMCHHe KOCTCH H T.fl. 
IlpH H36MTKe HOHOB npOHCXOflHT KajIbUHCjjHKaUHB H CKJiepOTH3aUHfl MBr- 
KHX TKaHeH, CHHXCeHHC OKHCJIHTejIbHOrO (£>OC4)OpiUIHpOBaHH51 B KJieT- 
xax H T.fl. 

B njia 3 Me xpoBH pa3JiHUHhix bhjjob no 3 BOHouHhix coaep^xHTca 
2 , 4-4 MMOJib/ji ( 9-11 Mr%) xa/ibuHsi. H 3 3Toro Ko/inwecTBa 6ojiee 50 % 

HaxOAHTCB B CBoOo/JHOH HOHH 3 HpOBaHHOH CpOpMC, OCTaJIbHaSI CFO UaCTb 
CBB 3 aHa c njia 3 MeHHbiMH 6 ejixaMH hjih HaxoflHTca b (Jx>pMe ruioxo ahcc- 
ou.HHpyioinero BTOpHHHoro cfcoccfcaTa. KoHueHTpau,Hsi Ca b xpoBH cra- 
OnjibHa. Ee cyTOHHbie xojie 6 aHHsi He npeBbimaioT 3%. 

YpoBeHb TOTajihHoro h mohh 3 h poea HHoro Ca b iuia 3 Me h coot- 
BeTCTBeHHO B KJieTKaX HaXOflHTCfl npeHMymeCTBeHHO B 3 aBHCHMOCTH 
ot 4 )yHKitHOHajTbHoro cocTOBHHB Tpex CTpyKTyp opraHHSMa: 1 ) koct- 
hofo annapaTa — pe 3 epByapa Ca, b kotopom ocTeoOjiacTH h ocreo- 
U,HTbI Cn 0 C 06 cTByi 0 T MHHepaJIH 3 auHH KOCTH H OTJIOXCeHHIO B Hen He- 
HOHH 3 HpoBaHHoro Ca, a ocreoxjiacTbi o 6 ycnoB;iHBaiOT aeMHuepajin- 
3 au.HK> KOCTH H BblXOfl H 3 Hee Ca 2+ B KpOBb; 2 ) TOHKOrO KHmCHHHKa, 

KOTopwH oOecneuHBaeT BcacwBaHHe Ca h ero pea6cop6unio; 3) no- 
wex, b xoTopwx ocymecTBjiaeTCH pea6cop6uHa xajibu.HeBoro h (JjoaJjaT- 
Horo hohob. OyHKUHOHHpoBaHHe 3 thx atJxJjeKTopHbix opraHOB, onpe- 
fleaaiomHx xajibuHeBMH OajiaHC b opraHH3Me, cneuHt^HuecKH koht- 
pojiHpyeTCfl rjiaBHHM o6pa30M TpeMsi - ropMOHaMH — napaTropMO- 
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HOM, KajIblfHTOHHHOM H 1,25 
(OH)2D3 . Ot ypoBHs AaHHbix 

ropMOHOB B KpOBH 33BHCST B 

KOHeuHOM cweTe xapaicrep h 

HHTeHCHBHOCTb o 6 M 6 Ha K&Jlh- 

ixhsi m noAAepjKaHHe Kajibp,neBO- 
ro roMeocrasa, crrojib sa^Horo 
fljifl opraHH3Ma (pHc. 94). ZI,HHa- 
MHKa 3THX ropMOHOB B3aHM0CB9- 
3SHa H 33BHCMT, B CBOIO OMepeflb, 
ot KOHueHTpauHH hohob Ca 2+ B 

KpOBH. 


Puc. 94. IlyTH roDMOnajibHOH pery- 

namm o6MeHa Ca . 

CnjIOLUHbIMM CTpCTIICaMH o 6 o 3 HaMCHa CTMMyjn- 
mia, nyHKTMpHUMH — TopMoxcHHe HaKoruie- 
HH) HOHOB Ca 2+ B KpOBH 


llapaxropMOH oO^aaaeT ranepicaabi^eMHwecKHM aeHCTBHeM h 
OAHOBpeMeHHO CHHXC3CT KOHUeHTpaUHK) (JXJCC^aTOB B KpOBH (Kojuinn, 
1925, 1932). THnepKajibPHeMHHecKHH 3<JxJ)eKT ropMOHa — caeacraHe 
ero B3aHMoaeHCTBH9 co BceMH xpeMs acfxfjeKTopHMMH opraHaMH. B koc- 
TH OH CTHMyjIHpyCT Mo6HJIH3aiJHIO H BhlXOfl B KpOBb Ca 2+ , aKTHBHpyfl, 
c oaHOM CTopoHbi, fleaTejibHOCTb ocreoicjiacTOB h T0pM039, c apyroft — 
pa6oTy ocreoijHTOB. B pe3yjibTaTe aroro abohhoix) aeiiCTBHs Ha TxaHb 
npoHCxoAHT pe3op6uH9 kocthoix) Marepnajia. B KHmewHHxe napaTrop- 
moh ycHJiHBaeT BcacMBanne Ca 2+ b xpoBb. B nowxax ace oh ycmiHBa- 
eT pea6cop6i(HK) Ca 2+ b aHcraabHbix cenvieHTax hsbhtmx KanajibueB 

H TOpM03HT pea 6 cOp 6 lJ.HK) $OC$aTHIJX HOHOB B HpOKCHMajIfeHHX OT- 

aejiax xaHajibueBoro annapaTa (PacMycceH h ap., 1970; Ayp6ax h 
ap., 1972). KpoMe tofo, napaTropMOH CTHMyjiHpyeT b homkc chhtc3 
l,25-(OH)2D3 — FOpMOHajIbHOaKTHBHOH ({)OpMhI BHTBMHHE D3 H3 Ma- 
aoaxTHBHoro 25 -OH-D 3 . B cboio OMepeab 1,25 (OH)2D3 oxa3biBaeT 
cyiaecTBeHHoe bjihahhc Ha KaabaneBUH o 6 mch BsanMOCBMaaHHoe c 34 )- 
4>eKTaMH napaTropMOHa (Re Jlioxa, 1963, 1974). 

MexaHH3Mbi pa3HOHanpaB,ieHHoro ae#CTBH9 napaTropMOHa Ha 
pa3JIHWHhie KJICTKH-MHmeHH, BHaHMO, CJIO^Hhl H MHOrOKOMnOHCHTHhl. 

IlpeanoaaraeTca, hto HauajibHbw 3Tan aeftcTBHsi ropMOHa Ha atjxjjex- 

TOPHbie KJieTKH — CTHMyjIflUHa BXOXCaeHHB B HHX Ca 2+ H3 TKaHCBOH 
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JKHHKOCTH (IlOTTC H flp., 1966; Po6epTCOH H AP-, 1972). 3T0T 3<ixj)eKT, 
npeAinecTByioinHH rnaBHOMy, nmepKajibUHeMHMecKOMy ropMOHajibHO- 
My a^X^eKTy, HEJIHCTCSI KpaTKOBpeMCHHblM H AJIHTC5I Bcero 15-20 mhh. 
JlHmb nocjie aroro nepe3 3-4 h c MsxcMMy mom nepe3 12-15 w iipohcxoaht 

CTHMyjIflAHA BUXOAa HOHOB H3 KJICTOK H nOBisimCHMC HX KOHU,eHTpaUHH B 
KpOBH. MexaHH3MhI H 3H3H£HM£ (J>a3M yCHJICHHOrO BXOJKACHH9 HOHOB B 

KjieTKH-MHmeHH noxa hcsichh. BMecre c tcm noxasano, vro nocjieAyio- 
mee ycHJieHHe MoSmiHsamiH Ca 2+ b koctkx h pea6cop6uHH hohob b 
noHxax h KHmenHHKe iioa bjihhhhcm ropMOHa onocpeAyerca aAeHmiaT- 
HHKiiasHHM MexaHH3MOM (Ayp6ax, 1970; EyjiaTOB, 1976). rioBbtmeHHe 
o6pa30BaHH& qAM® b KjierKax-MHmeHax o6ycjioBJiHBaeT (JjoaJjopn- 
jrapoBaHHe p«Aa npeAmecTByiomHx crpyxTypHHx h cJjepMeHTaTHBHHx 
6ejiKOB, a Taxxce CTHMy/inpyer hx 6hochhtc3 b nojincoMax. CTHMyjunuisi 
HOBoo6pa30BaHHa 6ejiKOB, oweBHAHo, HMeeT Taxxce 3HaMeHHe b peajinsa- 
Uhh AeHCTBHA naparropMOHa c noMombio uAMfl) b ocreomiacrax, aiiHTe- 
jihh KanajibACB h KHmeHHHxa. 06 stom CBHaeTejibCTByeT pe3xoe topmo- 
xeHHe ropMonajibHoro a^xJjexTa npH oahobpcmchhom bbcachhh hhihOh- 
xopoB CHKTC3E 6ejixa h AOBOjibHo RtiHTejibHbiH jiai^nepHOA atJxJieKTa. 
BhAHMO, uAMO IIOCpeflCTBOM AHTOIUia3MaTHWeCKHX npOTCKHKHHaa no- 
BbnnaeT b ocTeomiacrax h amrrejiHajibHbix mieTxax ypoBeHb (JxKfJxjpn- 
jiHpoBaHHA pn6ocoMaAbHbix 6ejiKOB h 6iiaroflap« arowy HHxeHCH^HiiHpy- 
eT npoixeccM TpaHCJiapHH. Ha iio3Ahhx aTanax schctbhs ropMOHa . k 
McxaKHSMdM, ocymecTBaaeMhiM Ha ypOBHax xhmhwockoh MOflHcJjHxauHH 
6cjikob h TpaHCjismuH, npHCoeAHHaiOTca MexaHH3Mii yameHifa TpaHC- 
xpHniiHH. B pe3yjibTaTe HaKoiuieHHa uAMfl) b KjieTKax-MHmeHax b aro 
BpeMa mojkct npowcxoAHTb axTHBaima aaepHux nporeHHKHHas h ycn- 
jieHHe CHHTe3a pa3jnmHbix bhaob PHK h oco6eHHo pPHK (PacMycceH 
h ap., 1964). 

Heo6xoAHMo OTMeTHTb, hto CHHT03 PHK h Sejixa B KOCTHOH TKa- 
hh ycHjiHBaerca napaTropMOHOM Jimub b ocTeomiacrax, b ocreoiviTax xce 
CHHT03 MaKpOMOJiexyji CHHxaerca. IIpu achctbhh 6ojn>nmx ao3 rop¬ 
MOHa oco6eHHo b ycnoBHax MHoroKpaxHoro ero bbcaokhm ocreoicjia- 
CThi npojiH(J)epHpyioT, a ocTeo6jiacTbi h octcoahth noABepraiOTca Hex- 
po6eo3y (OyaH, Bhhfxbm, 1968). OAHaxo noayweHHue cJ)aKTM no 3 BOjia- 
iot npeanoaoxcHTb, mto npoTHBonojioxHiie skJx^ktm napaTropMOHa 
b o6ohx nrnax mieroK kocth o6ycaoBJieHbi ycHjieHHeM o6pa30BaHH« 
uAMfl). HanpaBjieHHe xe 3<JxJ)eKTOB nocjieAHero onpeAejiaeTCii cfre- 
HOTHnOM KJICTOK. B03M0JKH0, HHIipaBJieHHOCTb AeHCTBHfl ropMOHa b oc- 
Teomiacrax h ocreouHTax b khkoh-to Mepe 33bhcht ot coothoiiichhsi b 
hhx KOHi;eHTpaAHH aAM<J> h CaM. HecMOTpa Ha to, wto ropMOH h 
no-pa3HOMy ACHCTByiOT Ha 6HOCHHreTHHecKHe npoijeccbi b oc- 
TeomiacTax h ocreouHTax, h b Tex, h b APyrax ropMOHaabHMH cth- 
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Myji H36npaTejibHo noBhimaeT npoHHU,aeMOCTb mia3MaTHMecKHx mcm- 
6paH ftafl Ca 2+ r cnoco6crByeT ero TpaHcnopTy H3 mieTOK b KpoBb. 
AHajioniRHbiM o6pa30M napairopMOH aeiiCTByeT Ha MeM6paHHyio npo- 
HHitaeMocib 6a3anbHoft noBepxHOcra xceae3HCTO-3riHTejiHaabHbix xae- 
TOK H3BHTbIX KaHaJIbUCB HC^pOHa H CJIH3HCTOH JCHmeWHHKa. B OCTe- 
omrrax ropMOH cymecTBeHHo BjmaeT h Ha ccuno6miH3auHio MHHcpajiH- 
30BaHHoro Ca. HHni6Hpya cyMMapHbift 6hochhtc3 6ejnca b 3 thx iyier- 
icax, ropMOH CHHxcaer b hhx npopeccu TxaHeBoro awxaHHa w cnoco6cr- 
ByeT HaKOiuieHHio paaa opraHHwecxHX khcjiot — mojiowhqh, jihmoh- 
hoh h ap., pacTBopaiomHx KpHcrajuibi KOCTHoro MHHepaaa (HeilMaHa h 
ap., 1956, 1967). KpoMe xoro, b ocreoiurrax noa aewcraHeM ropMOHaab- 
Horo CTHMyjia npoHcxoaHT TopMoaceHHe cwHTeaa crpyKTypHbix 6cjikob, 
a Taxxe ocBo6o*aeHne aH3ocoMaabHux khcjimx npoxeaa h apymx 
raapojiHTHMecKHX 4>epMeHTOB, wto b cbok) owepeab, topmo3ht MHHepa- 
jiH3amno Ca h cnoco6crByeT coaio6miH3auHH ero HepacTBopHMwx co- 
aeft. (Bhsc, 1972). 3(Jx|)eKTbi napaTropMOHa Ha KaabRHeBbiii MCTaSo- 
aR3M, k3k y me ynoMHHaaocb, tccho CBaaama c 3<txJ>eKTaMH ropMOHaab- 
HOH (JX)pMhI BMT3MMH3 Dj Ha pa3Hbie KOCTHMC KJICTKH. MOJKHO fly- 
MaTb } MTO napairopMOH oKaawBaer npsMoe aeficraHe jnimb Ha ocreo6aa- 
ctli, a aKTHsauRH ocTeomiacroB ocymecTBjisieTca kocbchho, nocpeacrBOM 
napaxpHHHbix h apyrax (JjaxTopoB, npoayitfipyeMHx ocreo6aacraMH 
(HaMgepc, 1984). 

1,25 (OH> 2 D 3 , o6pa3yioiHHHCfl b nowxe H3 OTHOCirreabHo Maao- 
axTHBHoro npeamecTBeHHHKa 25 (OH)D 3 noa kohtpojicm napaxropMo- 
Ha h KajibairroHHHa, peryaHpyeT TpancnopT Ca b xaencax KHmewHH- 
Ka H KOCTHOH TKBHH. YCTaHOBaeHO, WTO 3T0T ropMOH yCHJIHBaeT BCa- 
CblBaHHe Ca 2+ H $OC<i>aTOB CJIH3nCTOH TOHKOIX) KHmeWHHKa H H3KO!I~ 
aeHHe hx b ocreoRHTax h ocr-eoKjiacrax. Baaroaapa sthm 3<Jx})eKTaM 
1,25 (OH) 2 D 3 ywacTByeT b (Jx>c(t)opHo-KaabUHeBOM o6Mene h 4x>pmh- 
poBaHHH kocthofo annapaTa (Xoccaep h ap., 1971, 1974). Bhqhmo, 
HaH6oaee bejkhmm s^exxoM ropwoHa, no KpaHHeii Mepe b hhtccth- 
HaabHMx xaencax, aBasieTcs HHayxiuis cHHTesa cnenwaabHoro Ca-CBa- 
3hiBaioiaero 6eaxa, ywacTByiomero bo BHyTpHxaeTOWHOM xpaHcnopre 
hohob (BaccepMaH h ap., 1968, 1972). MHayn,wpyiomee sjuuonie 
l,25(OH)2D3 Ha CRHTe3 6eaxa ocymecTBaaeTcs, Bepoamee Bcero, Ha 
ypoBHe TpaHCKpnnuHH. Bcaea 3a BBeaemieM ropMOHa b aape xaerox 
sa kohom epHo yBejiHWHBacTca aKTHBHOCTb PHK-nojiHMepa3u B, ywacr- 
Byiomeil b cHHTeae pasHHx mPHK, a b noancoMax o6Hapy*HBaeTca 
TpaHCjrapyeMaa cneuHgafwecxas mPHK (Tcan a ap., 1973). He hcx- 
jnoweHO, wto h b miencax kocth 1,25 (OH) 2 D 3 CTHMyjinpyeT 6 hochh- 
Tea aHaaorawHoro 6eaxa. Bo3moxcho, nocpeacrsoM ycnaeHHa cHHTesa 
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Ca-CB«3hiBaiomero 6ejnca (hjih 6 cjikob) ropMOHajibHaa 4>opMa bht 3 mh- 
Ha D 3 rjiaBHMM o6pasoM CTHMyjiHpyer aKKyMyjiauHio Ca KJieTKaMH cjih- 
3HCTOH TOHKOrO KHmCMHHKa H KJieTKaMH KOCTHOH TK3HH. B HHTeCTHHajIb- 

hux KJieTKax h ocreoicjiacTax oh xax 6m noaroTaBjiHBaeT CHryausHio ana. 
peajiH3auHH aeficTBHa napaxropMOHa , kotopmh crHMyjmpyeT buxoa 
axKyMyjmpoBaHHoro Ca 2+ H3 KjieTOK b xpoBb. 

CHHTeTHHecKHii BHTaMHH D 2 (3proKajibun(J)epoji), npeBpamaacb b 
opraHH3Me b axTHBHpoBaHHyio «fx>pMy, oxasMBaeT Te ace acfxjseKTH, hto 
h 1,25 (OH) 2 D 3 . 

KaJIblUfTOHHH no 6 ojIbmHHCTBy CBOHX 4>H3HOJIOnmeCKHX 3 CjxJ)eK- 
tob — aHTaroHHCT napairopMOHa h OTwacra l,25(OH)2D 3 . 3 tot ropMOH 
ABJIfleTCfl IimOKaJIblUieMHHeCKHM 4)aKTOpOM, BM3MBaiOmHM TOpMOJKCHHe 
pe 3 op 6 uHH Kocreft h ycHjieHHe oTjioxceHHa b hhx MHHepa;iH30BaHHoro 
Ca; TopMOxeHHe BcacbiBaHHa Ca h sJxxxfraTOB mb KHmetnunca; ycHjieHHe 
axcKpeitHH Ca nowxaMH (Konn h ap., 1961, 1962; MaKHHTafip, h flp., 
1967). 3(Jxi)eKTbi ropMOHa Ha KaabiiHeBbiH o 6 mch o 6 ycjioBjieHbi topmo- 
xceHHeM npoHHu,aeMOCTH MeM 6 paH k Ca 2+ . KajibUHTOHHH ycHjiHBaeT 
3 KCKpenMK> 4JOc4>aroB, hohob Na + h K + . B OTHomeHHH ypoBHa 
TOO B KpOBH KaJIb£(HTOHHH H HapaTTOpMOH HBJiaiOTCa CHHeprHCTaMHI 06 a 
ropMOHa BM3biBaiOT naio^oa&aTeMHio. 

PeajiH3auH« atJxfcieKTOB KajibiwTOHHHa Ha kjictkh o6ycjioBjieHa 
i;AMc|), OflHaKO earn napairopMOH axTHBHpyeT npaMO b kocth tojimco 
ocreo6jiacTbi c noMombio nAMO, a ocreoicjiacTM kocbchho, to KajibiiH- 
TOHHH npeHMymeCTBeHHO H npaMO T0PM03HT aeaTejIbHOCTb OCTeOK- 
jiacrroB c noMombio Toro ace uAMC), a CTHMyjinpyeT ocTeo6jiacTbi nepes 
nocpeacTBO napaxpHHHMX $aKTopoB, cexpeTupyeMux ocreoKjiacraMH 
(Ayp6ax h np., 1985). Ilpoueccu CTHMyjiaiiHH ornoxernfa HepacTBO- 

PHMMX COJieii Ca B OCTeOUHTaX, BbI3bIBaeMbie KajIbI(HTOHHHOM, Tec- 

ho CBa33Hbi c AeHCTBHeM 1,25 (OH> 2 D 3 . 3tot ropMOH cnocoCcreyeT Ha- 

KonjieHHio hohob Ca 2+ b mieTKax, a KajibiufTOHHH o6ecnewHBaeT hx 
yaepjKaHHe h nepexoa Ca b HeHOHH3npoBaHHyio (JjopMy. OnuiOHeHna 
b KOHueHTpaimH Ca 2+ b xpoBH, npeBMxoaionQie 3-5%, npHBOAHT k cne- 

nH(J)HHeCKOMy H3MeHeHHIO H HTeH CHBHOCTH (J)yHKnHOHHpOBaHHfl ace- 
jie3, ceKpeTHpyiomHx napaTropMOH, KajibiwroHHH h l,25(OH)2D 3 . FIo- 

BbnueHHe ypoBHa hohob Ca 2+ b kpobh CTHMyjiHpyeT no MexaimaMV 
OTpHUaTeJIbHOH o6paTHOH CBB3H eexpeUHK) KaJIbipiTOHHHa H T0PM03HT 
cexpeuHio napaTropMOHa h 1,25 (OH) 2 D 3 . H, Hao6opoT, noHHxeHHe 

ypoBHa hohob Ca 2 ' b kpobh CTHMyjinpyeT ceKpeunio napaTropMOHa 
H ropMOHajIbHOH (JX)pMbI BHT3MHHa D 3 H T0pM03HT CeKpei],HK> KaJIblJH- 
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TOHHHa. MSMCHeHHM B C6KpeUHH KHJIbUHTOHHHa npOHCXOflSJT 6hiCTpee H 

6ojiee KpaTKOBpeMeHHu, weM H3 m enemis cexpeiptH napairopMOHa. 
KajibiprroHHH, no-BHflHMOMy, topmo3ht aKTHBaijHio BHTaMHHa D3. 

ypOBeHb 1,25 (OH) 2D3 b opraHH3Me saBHCHT He TOJibxo or roiaa- 

MeHHoft KOHiteHTpauHH Ca , napaTropMOHa h KajibUHTomma, ho h 
or nocTyiuieHHs BHTaMHHa D 3 c nwineH h chhtc3 ero b opraHH3Me, a Tax- 
xe aKTHBaimH BHTaMHHa. BMecre c tcm npoayicima napairopMOHa 
h xajibitHTOHHHa onpeflejiaeTca b ochobhom npaMUM BOS^eHCTBHeM 
HOHOB Ca 2+ Ha COOTBeTCTByiOmHe xcejie3bl C TeM JIHmb OTJIHUHeM, WTO 
CTHMyji5nms npo^yKitHH napaTropMOHa bh 3HBaerca HeaocTaTOWHOCTbio 
HOHOB, CTHMyjlHUHH Xe npOflyKUHH KajIbltHTOHHHa — HX H36HTKOM. 
Hohu Mg 2+ oKasMBaior nporHBonoaoxcHbie acfxjje&TH (Anbraep, 3eii- 
cJ>epT, 1972). 06ecneweHHe ace xajibuHeBoro roMeocrasa o 6 ycaoBjiHBa- 
erca c 6 ajiaHCHpoBaHHwM achctbhcm Bcex Tpex ix>pmohob Ha opraHM- 
MHmeHH — kocth, nowxH, tohkhh KHmewHHK. IIpH HapymeHHH o6pa30- 
BaHHfl O^HOIX) H3 ropMOHOB MOXCeT B03HHKHyTb flHdSajiaHC B KaJIbllHe- 
bom o6MeHe. 

y weaoBexa k nepBHWHon ropMOHsaBHCHMols namaoraH o6Mena Ca 
OTHOCHTca paa Taxcejihix safiojieBaHHft. B hx mhcjio bxoaht: napanipeon- 
pHBHaa TeraHHa — caeacTBHe ninonapaTHpeo3a, 6ojie3Hb PemiHHrxay- 
3eHa — pe3yjn»TaT ranepnapaTHpeosa, ninoBHTaMHH03 D3, npHBoaamHH 
B aeTCKOM B03pacre K paXHTy, a BO B3POCAOM COCTOaHHH K OTACJIbHHM 
npoaBaeHHaM TeTaHHH. 

B samuowenwe cneayeT OTMeTHTb, wto y pu6 b oSmchc KajibijHa 
ywacTByiOT oco6hie xcejxesM, cnaamiue c itowkoh, — Tejibu,a CraHHHyca. 
3th xcejie3u nponyunpyiOT ropMOH ranoKajibijHH, CHHxcaioinHH KOHneHT- 
paipwio Ca 2+ b kpobh (BeHTjiH, 1976). 


roPMOHAJibH as PEryjrsijHs yrjiEBOflHoro 
MTKHPOBOrO OEM EH A 

OcHOBHbie 3HepreTHwecxHe pecypcu xchboid opmHHSMa — yrjie- 
Boabi h xuphi odnaaaioT bncokhm sanacoM noTeHipiajibHOH anepraw, 
jienco H3BJiexaeMOH H3 hhx b Kaencax c noMombio ^epMCHTHHx xaTa- 
6ojiHwecKHx npeBpameHHH. 3Hepraa, BbiCBo6ox^aeMaa b npopecce 6ho- 
jiornwecKoro OKHcnemifl npoayxTOB yrjieBOflHoro h xcupoBoro o6mchob, 
a Taxxe rjiHKOjiH3a, npeBpamaerca b 3HawHTejibHoft creneHH b xhmh- 
wecxyio aHepraio cfjoccfjaTHMx csasei CHHTesHpyeMoro AT<I>. AxxyMy- 
jinpoBaHHaa xe b AT® XHMHwecxaa anepma MaxpoapniwecKHx CBa3eH, 
b cbok) owepe^b, pacxoayeTca Ha pa3Horo BH^a mierowHyio pa6oTy — 
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cosBamie h noAffepxaHHe 3JieKTpoxHMHMecKHX rpaAneHTOB, coxpameHHe 
mhuii;, ceKpeTopHue h hckotophc TpaHcnopTHue npoijeccbi, 6 hochhi 23 
6ejIKa, JKHpHhIX KHCJIOT H T.fl. IIomhmo «toiuihbhoh» cfjyHKipm yrjICBO” 
ah h JKHpM Hapsjiy c 6ejiKaMH BhinojiHaKyr po;ib BaxHhix nocraBinpH- 
KOB CTpOHTejIbHHX, IUiaCTHWeCKHX MaTepH3JIOB, BXQASUqHX B OCHOBHHC 
crpyKTypu mieTKH, — HymieHHOBBix khcjiot, npocTMx 6ejocoB, itih- 
KonporcHHOB, psfla jihiihaob h T.fl. CHHTe3HpyeMaa (xiaroflapa pacna- 
fly ymeBOfiOB h xhpob ATO He TOJibxo o6ecnewHBaeT kjictkh Heo6xo- 
AHMOH W ME pa 60 TH SHCpraCH. HO H flBJIfleTC9 HCTOMHHKOM o6pa30Ba- 
HH9 pAMO, a Taxxe yaacTByer b peryjiauHH axTHBHOCTH mhofmx <J)ep- 
mchtob, cocroflHHfl crpyxTypHHx 6 cjikob, e6ecne*iHBas hx (JxxtfxjpmiH- 
poBaHHe. 

yrjieBOflHhiMH h jufniiflHMMH cy6cTpaxaMH t HenocpejtCTBeHHO yra- 
jiH3HpyeMbiMH xjieTxaMH, 9BJI5HOTC9 MOHoeaxapHAbi (npexfle Bcero rmo- 
xo3a) h HeacrepHtJjHUHpoBaHHbie xHpirae khcjioth (H32KK), a Taxxe 
B HCKOTOPMX TK3H9X KCTOHOBMe TCJia. Hx HCTOHHHKaMH CJiyXaT HH- 

meBbie npoAyxTbi, BcacMBaeMMe H3 KHmeHHHxa, AenoHHpoBaHHbie b op- 
raHax b cJx?pMe raHKorena yrjieBOAOB h b (£>opMe HeifTpajibHHX xhpob 
jihiihah, a Taxxe HeyrjiesoAHHe npeamecTBeHHHKH, b ochobhom 3mhho- 
KHCjiOThi h rjiHi^epHH, o6pa3yiomHe yrjieBOflw (rjnoxoHeoreHe3). K ae- 
noHHpyiomHM opraHaM y hosbohomhmx othocatca neweHb h xapoBaa 
(ajiHnosHaa) TxaHb, k opraHaM r/iiOKOHeoreHe3a — neneHb h now. 
y HacexoMux AenoHupyiomHM opraHOM aBJiflerca xnpoBoe Tejio. Kpo- 
Me 3Toro, HCTOHHHxaMH rjii0K03bi h H32KK MoryT 6biTb h HexoTopue 3 a- 
nacHbie hjih spyrae npoAyxTH, xpaHflnmecfl hjih o6pa3yiomHec» b pa6o- 
Taiomeii xjieTxe. Pa3Hbie nyra h craflHH yrjieBOAHoro h XHpoBoro o6mc- 
HOB B3aHMOCB93aHbI MHOrOMHC/lCHHMMH B3aHM0BJIH9HHSMH. HanpaBJie- 
HHe H HHTeHCHBHOCTb TCMCHHA 3THX o6m£HHHX npOpeCCOB HaXOAflTCfl B 
3aBHCHMOCTH OT pflfla BHemHHX H BHyTpeHHHX 4>aKTOpOB. K HHM OTHO- 
C9TC9, B HaCTHOCTH, X0JMM6CTB0 H xaweCTBO HOTpe6jI9eMOH HMIXpi H pHT- 
Mhi ee nocryiuieHHfl b opraHH3M, ypoBeHb MhmiewHOH h hcpbhoh fle«- 
TejIbHOCTH H T.fl. 

JKhbothmh opraHH3M aflanTHpyeTCfl x xapaxTepy oKmeBoro pe- 
XHMa, X HCpBHGH HJIH MbHUeUHOH Harpy3KC C IIOMOIAblO CJIOJKHOrO XOM- 
luiexca KOOpAHHHpyiOmHX MSXaHHSMOB. Tax, KOHTpOJIb TCMCKHM pa3- 
jiHWHbix peaxuHH yrjieBOAHoro h jmnHAHoro o6mchob ocymecrBjmeres 
Ha ypOBHe XJICTXH KOHIjeHTpaAHJIMH COOTBeTCTByiOmHX Cy6crpaTOB H 
(JjepMeHTOB, a Taxxe creneHbio HaxoimeHHfl npOAyxTOB toh hjih hhoh 
peaxu;HH. 3th xoHTpoAHpyioiAHe mqkbhmsmm othocstca k MexaHH3- 
M3M caMoperyjiauHH h peajiH3yiOTCfl xax b oAHOKjieTOHHbix, Tax h b mho- 
roxjieTOHHbix opraHH3Max. y nocjieAHHx peryji«AH« yxHjiHaaAHH yrjie- 
BOAOB H XCHpOB MOXCCT IipOHCXOAHTb Ha ypOBHe MeXKaeTOHHbIX B3aH- 
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MOaCHCTBHM. B M3CTHOCTH, 06 a BHSa o 6 MCHa pemmpOKHO B3aHMOKOHT- 
pcuiHpyioTCfl: H35KK b Munmax topmosst pacnaA rjnoK03M, npoflyx- 
tm xe pacna^a whokosm b xwpoBoft TxaHH topmosstt o6pa30Baime 
H33KK, y Haw 6 ojiee BMCOxoopraHH30B3HHiix xhbothux noiiBjisexcfl 
oco6uft MexKKjieTOMHHil MexaHH3M peiyjiauHH MexyxowHoro o6MCHa, 
onpeACnaeMhiii B03HHKH0BeimeM b npopecce obojhouhh 3 haok pHHHoii 
CHcreM h, HMeiomeii nepBoereneHHoe 3Ha^eHne » KOOTpane MeraOwnrae- 
ckhx npopeccoB isejioro opramiaMa. 

CpeflH ropMOHOB, yMacTsyiomHX b peryjiauHH xhpobofo h yr- 
jieBOAHoro o&umoB y iio 3 bohowhhx, peHxpajibHoe Mecro 3aHHMaiOT cjie- 
ayionpie: ropMOHbi xejiyAOHHO-KHmewHoro xpaxxa, xoHxpajmpyioiiuie 
nepeBapHBamie immH h BcacHBawfe npoAyKTOB irameBapeima b xpoBb; 
HHcyjiHH h mioKarOH — cneuHcJ)HMecKHe peryjisTopn Mexyxownoro 06- 
MCHa yryieBOjaoB h ahiihaob; CTr h (^ymapaoHajitHO CBasairaHe c hhm 
«coMaTOMeAHHU» h CH<X>, rmoKOKopTHKOHAu, AKTF w aAPCHajiHH — 
<j)aKTopH HecnepH(J)HMecKoii aflanraipsw. CaeAyex OTMexwxb, mto mho- 
rae Ha3Baimue ropMOHti npHHHMaioT xaxxe HenocpeacTieHHoe yuac- 
thc h b peiyjumHH 6eaxoBoro o6Mena (cm. rji. 9). Cxopocrb cexpemra 
ynoMflHyrbix ropMOHOB h peajiHaaipia hx 3c|x^eicT0B Ha TxaHH isaH- 
MOCBfl3aHH. 

Mbi He MOxeM cneunajibHO ocxaHasji m Baxbca. na (JjyHKD,HOHHpo- 
BdHHH ropMOHaJIBHblX ^KTOpOB XCJiyflOMHO-KHraeMHOrD Tpaxxa, cexpe- 
THpyeMbix b HepBHO-iyMopajibHyio $a3y cokooxacjiohhsi. Hx raaBHbie 
3<ixJ>eKTM xopomo H3BecTHbi H3 xypca o6meft 4)H3miorHH qejiOBexa h 

XHBOTHHX H, KpCMC TOIX), O HHX yxe AOCTaTOMHO iTOJIHO yilOMHHajIOCb B 
rji. 3. Bcuiee iioapo6h© ocraHOBHMCfl Ha 3HA0xpHHH0ft peryjismHH mcx- 
yrowHOro Mexa6ojiH3Ma yrjiesoAOB h xhpob. 

TopMOHbi h peryjiauHH MexyroMHoro yrjieBOAHoro ©Smche. Hh- 
xerpajibHMM noxaaaTejieM 6 ajiaHca o 6 Mena yraeBonoi b opraHH3Me no- 
3BOHOMHMX sBjiflexca KOHneinpai^Ms rjiK)K03H b kpobh. 3tot noxa3$~ 
xejib cra 6 mieH h cocxaBjiaer y M^exoiiHxaiomHX npuMepHO 100 m r% 
(5 mmoWji). Ero oriaiOHeHHS b eopwe o 6 mmho He npeBbimaiox ±30%. 

YpOBeHb I7IK)K03bI B KpOBH 3aBHCHT, C OflHOll CXOpOHhl, OX npHTOKa 
MOHoeaxapHAa b xpoBb npewMyiqecxBeHHO H3 KHraeuHHxa, neweHH h 
noaex h, c apyroii — or ero OTroxa b pafSoxaiomwe h aenoHKpylomne 
TxaHH (pHC. 95). IlpHTOK rjnoxo3bi H3 neaemi h nonex onpeACJisexcif 
cooxHomeHHeM axxHBHoexeft rjiHxoreH<j^oc(txxpHAa3Hoii h rjiHxoreHCHH- 
TexasHoft peaxuHH b neweHH, cooxHomeHHeM hhtchchbhocxh pacnaAa 

rjU0K03bI H HHTeHCHBHOCTH WHOKOHeorCHesa B HCMCHH H OTHaCTH B HOM- 

xe. riocTyiuieHMe fjhokosh b xpoBb npsMO xoppeAHpyeT c ypoBHSMH 
cj>occJx)pHjia3Hoii peaxuHH h npopeccoB rjiioKOH eorenesa. Otxok rjiioxo* 
3 hi H3 KpOBH B TK3HH HaXOflHXC« B npHMOli 3aBHCHMOCTH OX CKOpOCXH 
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rieweHb. noqjcn KpoBb 


Puc. 95. IlyTH noAAcpxaHHii AHnaMH^ecKoro 6ayianca fjiioko3u b scpoim 

MeM6patit4 MbiuicMHbix m «aHno3Ht>oc kjictok hmciot «6apbcp* pa Tpancnopra riuoK03u; r.n-6-4> — 
rnioiG03o-6-<t>oc4>aT 

\ 

ee TpaHcnopra b MhimewHhie, ajtfmo3Hbie h jimm^omjxhmc kjictkh, mcm- 
6paHW KOTopux C03AaK)T 6apbep ana npoHHKHOBCHHi b hhx rjiiOKO- 
3 m (HanoMHHM, wto MCM6paHH KjieTOK neweHH* M03ra h novex jierxo 
npoHHuaeMu ana Monocaxapmia); MeTaSonHwecxoi ynuuuaipuf rjiioxo- 
361, B CBOIO owepeflb 33BHCHMOH OT npOHHl^aeMOCTH K HCH MOMCpaH H OT 
aKTHBHOCTH KjiioweBux <})epMeHTOB ee pacnaaa; npeBpamemui rjnoxo3bi 
b rjiHxoreH b neweHOWHMX Kjierccax (JIcbhh h ,np M 1955; Hmocxojim, 
Psniyi, 1964; Ooa, 1972). Bee sth npoijeccbi, conpsxceHHMe c TpaHcnop- 

TOM H MeTa6oAH3MOM I7IK)K03M, HenOCpeflCTBCHHO KOHTpOAHpyiOTCa XOM- 
iuiexcoM ropMOHajibHbix ^aKTopoB. 

ropMOHajibHbie peiy^ATopbi yivieBOflHoro o6MeHa no aeftcTBHio 
Ha o6mee HanpaBjieHMe o6MeHa h ypoBenb hihkcmhh moi^t 6brn> yc- 
jiobho pa 3 AejieHH Ha flBa THna. riepBhrii ran fopmohob CTHMyjiHpyeT 
ynuiH3ai;Hio FJnoxo3bi TxaHAMH w ee AenoHHpoBamie b (J)opMe rjinxo- 
reHa, ho topmo3ht rjnoxoHeoreHes, h, cjiejjOBaTejibHO, Bbi3biBaeT crnixe- 
HHe KOHUeHTpaUHH r/II0K03bl B KpOBH. FopMOHOM TaKOFO THna aeifCT- 
bhh sBjiaeTca HHcyjiHH. Btopoh ran fopmohob CTHMyjiHpyeT pacnaa 
rjiHicoreHa a rjnoxoHeoreHe3, a cjiejjOBaTejibHO, BHSMBaer noBbimeHHe 
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coaepxaHHfl tjuokosm b kpobh. K ropMOHaM aroro rana othocbtcb ivno- 
KaroH (a Taxxe cexpeniH h BHID h anpeHajnra. Fopmohm TpeTbero 
nma CTHMyjmpyioT niiOKOHeoreHC3 b neweHH, topmosst yraaimipoo 
rni0KO3u paanminiMH uiencaMH h, xora ycHJiH ot o6pa30BaHHe 
raHKoreHa renaToiyrraMH, b pesyjaraTe npeo6aaaaHHa nepBbix jpyx 
3<3>4>eKTOB, xax npaBiuio, Taxxe noBumaiOT ypoBeHb rni0KO3H a kpo¬ 
bh. K ropMOHaM ashhofo nma moxho othccth rjnoKOKoprHKOHflu h 
CTF — «coMaTOMenHHU». BMecre c tcm, o&aaaaa onHOHanpaBJieHHUM 
AeftcTBHeM Ha nponeccu rjnoxoHeoreHesa, CHHTesa nraxoreHa h itihko- 

J1H33, raiOKOKOpTHKOH^M H CTF — «COMaTOMeflHHH* HO-p33HOMy BJIHH- 

iot Ha npoHHHaeMOCTb wendpan mieroK MbimewHoft h aannosHofi ncaHH 
k rjnoK03e. 

no HanpaBaeHHOCTH aeftcraHM Ha KOHueirrpamiio rjnoK03M b kpo¬ 
bh HHcyaHH HBaaeTca mnomHxeMHMecKHM fopmohom (ropMOH «hokoh 
h HactmieHH9»), ropMOHbi xe BToporo h TpeTbero thiiob — nmeprjiHKe- 
MiraecKHMH (ropMOHbi «crpecca h h rojioaaHHfl*) (pnc. 96). 



ciukmuhmmh crpcjncaMM o6o3Ha«KMi cTHMyjinuNa 3()>4 >ckt«, nymrrMpHUMM — topmoxchhc 


MHCyjUlH MOXHO Ha3B3Tb FOpMOHOM yCBOeHHfl H AenOHHpOBaHHfl 
yraeBOflOB. OmoA H3 hphmhh yauieHna ynymsaipw: rjnoK03u b tk3- 
hsx sBjiaeTCs CTHMyaxtuis rjiHKOJiKsa. Ohs ocymecrajiueTca, bo3moxho, 
Ha ypoBHe aKTHBauHH muoweBbix ^cpmcktos mHKOJiHsa reKCOKimaaM, 
oco6eHHo qjpoH m wrnpex H3BecrHi>ix ee H3ocJx)pM — rexcoKHHa3bi II, 
h rjooKOKHH33M (Be6ep, 1966; Hjimih, 1966, 1968). IIo-BHAHMOMy, 

onpefl&ieHHyio pojib b crHMyjismHH xaradojiHSMa rjii0K03bi HHcyjra- 
hom nrpaer h ycxopeime neHTOso^oe^JaxHoro nyra Ha cragim mK>K030- 
6“4xxx|jaT^eraaporeHa3HOH peaxunu (JleftTec, JlairreBa, 1967). OmTaeT- 
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cm» wto b CTHMyjumKH saxsaxa rjnoK03u neweHbio npE mmeBot nmep- 
rjmKeMHH noA bjihahhcm HHcyjnuia BaatHefimyx> pojib nrpaer ropMO- 
HambHas HHAyxima cneiyicJjHwecKoro neweHowHoro #epM6HTa toiokokh- 
Ba3M f H36HpaTejn>HO (JxxrcJjopHAHpyiomero rjnoxo3y npn bucokhx ee 

KOHUCHTpaUHflX. 

DiaBHafl npnwHHa CTHMyjisfUHsi yTimwmimm iynoxcaM uumeH- 
bumh h xhpobhmh KJICTK3MH — npe*Ae Bcero HS^HpaxemHoe noBtime- 
HHe npoHHuaeMOCTH mierowHux MewSpan k MOHoeaxapHAy (JlyHcraapa, 
1939; JleBHH, 1950). TaxHM nyreM flocTHraercn noBumeime KOHEteHT- 
pamni cyOcrpaTOB m» rexcoxHH33Hoii peaxmra h neHT030cJxx^)aTH0- 
ro nyrsf. 

VcHAemie rAHK0JiH3a noA bjihmhhom HHCyjiHHa » cxeaeTHux Mum- 
uax h MHOxapAe Hrpaer cymecTBeHHyio pojib b HaxoiuieHHH ATO h 
c&emmemsm pa6orocnoco6HOCTH MumewHux xAerox. B newera ycn- 
jichmc rjiHxojiH3a, no-BHAHMOMy, BaacHO He crojibxo aab noBbnneHHA 
BKjHOweHHS nHpyBara b cncreMy TxaHCBoro flHxa him, cxojibxo aaa «a- 
xoiuieHHA aiienm-KoA h Majiomui-KoA xax npeAmecrBeHHHxoB o6- 
pa30BaHHA MHOroaTOMHUX XHpHHX KHCAOT, a CJICflOBaxeAbHO, H TpH- 
rjim;epHAOB (HbiocxOAM, CxapT, 1973). 06pa3yiomHftca b npouecce raw- 
xojiH3a riiHuepoc^oc^aT Taxxe BKjnowaercA » chhics Heirpajanoro xh- 
pa. KpoMe Toro, h b neweHH, h oco6eHHO b aAMnoanoi txbhh aah no* 
BumeHHA ypoBHs jranoreHeaa H3 tak)ko3u cymecrBeirayio pcyn> Hr* 
paer crHMyjumM ropMOHOM rjuoK03o-6-^oc^aTAemAPoreHa3Hoft pe- 
axmiH, npHBOAAiaei& x o6pa30BaHHio HAJI.OH — BOCcraHaBjniBaiomero 
xoc&axTopa, Heo6xoAHMoro sjiu SHOcraxesa xhphux khcaot h rjm- 
uepotJxxxJjaTa. npn stom y MjiexonHTaK>niHx toabko 3-5% scacMsae- 
Mofi rjnoxosu npeBpamaerca b neweHOWHoi rjmxoreH, a 6ojiee 30% 
HaxanAHBaercA b BHAe xwpa, OTKjiamJBaeMoro b AenoHHpyxinmx op- 
raHax. 

TaxHM o 6 pa 30 M, ocHOBHoe HanpaBAeime Aeicrawa HHCyjiHHa Ha 
rjIHKQJIH3 H neHT03o4XK(J)aTHblft nyTb B newCHH H OCo 6 eHHO B XHPO* 

soft KJieTwaTxe cbqahtch k oOecneweHHio o6pa30Bainui TpHiyim;epHAOB. 
y MJiexoiiHTaiomHX h iithu, b anisnouHTax, a y hh3idhx iiosbohovhhx 
b renaTouHTax rjnoxo3a — qahh H3 rjiaBHHX hctowhhkob aciiohh- 
pyeMhix TpHniHuepHAOB. B abhhbix cnywaax $H3HOAorHwecKHft cmhca 
FO pMOHajIbHOfi CTHMyjIAIUIH yTHJIH33UHH ymeBOAOB CBOflHTCa B 3Ha- 
wirrejibHoft Mepe x cniMyA a hmh AenoHHpoBaHHs ahiihaob. OflHOBpe- 
MCHHO C 3THM HHCyJIHH HenOCpCACTBeHHO BJIHSeT Ha CHHTe3 rjIHKOre- 
Ha — AenoHHpyeMoft (JxjpMu ymeBOAOB — He TOJibxo b newera, ho h 
b Mbimi^x, nowxe, h, bo3moxho, xnpoBoft tk3hh. Fopmoh oxasHBaer 
CTHMyAHpyx>imift 3$(t>eKT Ha rAHKoreHOo6pa30BaHHe, nosumas ax- 
THBHOCTb rjiHKoreHCHKTeTa3u (nepexoA HeaxrHBHoft D-^opmm b exthb- 
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Puc. 97. OcHOBHue 9rami rmtci !, nnioKOHeoreHe3a ■ cmiresa rnmcoreiia 
(no KntbHHy, 1965 c KSMeneiiHincH): 


KpyxKtMM - nywnw fleftc nma ropMomr, c kocum jcctom — (ftepMCHTw 
i (raeco- n rjMHOKMi <); c npaMWM ap< tu — kiuohmmc 4»ep • • wonoHeoreHC- 
ocHOJUiMpyiaTupSoKCMKMKisa, ()>pyi(Toao>l t 6-AM4)oc<]>aTa3a, rjmmao-6-^oe^m3a), no- 


Hyio I-ipopmy) h KHmSsspys rjraKoreH(Jx>aJx>piuia3y (nepexofl Majio- 

aKTHBHOH iH^OpMH B fl“<fx*pMy> H TOM C3MMM T0PM03S I7IHKOreHOJIH3 

b miencax (pnc. 97). 06a 3<Jx}>eKTa HHcyjiHHa Ha 3 th cfjepMeiiTM b ne- 
neHH onocpenyiorcs, no-BHflHMOMy, aicTHBamieH MeM6paHHoft npoTe- 
HHa3M, HaKomieHHeM ryimconeimmoB, axTHBauHeii (Jxx4x>flH3CTepa3ij 
nAMO. 

Emc QffHHM BaxcHbiM HanpaBjiemieM AeftcraHn HHcyjiHHa Ha yr- 
jieBOAHofi o6MeH sibjimctcs TopMO^KeHH©- npoueccoB nnoKOHeoreHe3a b 
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neweHH (Kpe6c, 1964; Hamih, 1965; Hkctoh h ap., 1971). TopMoxe- 
HHe raiOKOHeoreHesa fopmohom ocymecTBAsercH Ha ypoBHe CHHxe* 
HHA cHHTe3a KjnOMeBhix (JjepMeHTOB cj>oc(tx)eHCuinHpyBaTKap6oKCHKHHa- 
3li h (J)pyKT03t>- 1 6-flH(Jxx:(})aTa3M. 3 th 34xS>eKTu onocpeAyiOTca raxxe 
nOBMmeHHCM CKOpOCTH o6pa30BaHH9 rjIHKOnenTHaOB — MCflHaTOpOB rop- 

MOHa (phc. 98). 

DlK)K03a npH AIo6bIX $H3HOAOnPieCKHX COCTOflHHflX — maBHUft 
HCTOWHHK nHTaHHfl HCpBHMX KJieTOK. IIpH yBCJIHMeHHH CeKpeUHH HH- 

cyaHHa npoHCxoAirr HexoTopoe noBumeHHe noTpe6jieHHa rjnoK03u HepB- 
Hoii TxaHbio, no-BHAHMOMy, 6aaroaapa CTHMyAsu.HH b Heft rAHKararaa. 
OflHaKO npH BbICOKHX KOHUCHTpaUHflX ropMOHa B KpOBH, BbI3bIBaiOmHX 
ranorjiHKeMHio, Boamncaer yrjieBOAHoe roAoaaHHe M03ra h TopMoace- 
HHe ero (JjyHKitHH. Flocjie bbcachmsi oweHb 6cwibmHx ao3 HHcynmia ray6o- 
xoe TopMoxeHHe M03roBbix neHxpoB M03KCT npHBOAHTb cHawaAa K pas 
bhthio cyaopor, 3aTeM k noTepe coshshhs h nmcnmo xpoBjiHoro aaB- 
jieHHfl. Taxoe cocrosHHe, BOSHHKatomee npw KOHueHrpauHH rni0K03bi 
b kpobh HHxce 45-50 Mr%, nasMBaiOT HHcyaiiHOBbiM (ranonnHxeMHHe- 
ckhm) moxoM. CyaopoxtHyio h moKOByio peaximio Ha HHcyjiHH Hcncjib- 
3yioT /yia 6HcuiorHwecKoft craiwapTKsanHH npenapaTOB HHcyjiHHa 
(Cmht, 1950; OnoapT, 1960). 

F jitoKQzoH. u adpenojiuh . Fopmoh noAxeAyaoMHoft xeAC3M u kh- 
meMHHxa rjuoicaroH b otammks ot HHcyjiHHa oxa 3 biBaeT raneprjra- 
KCMMMecKoe seHCTBMe. Oh CTHMyjiHpyeT cj>oc(tx)pHjia3y h HecxoAMco Top- 
mo3ht axTHBHOCTb rjiHKoreHCHHTCTa3u t TeM caMbiM noBbimas CKOpOCTb 
pacnaaa rjiHxoreHa h cnHxas HHTeHCHBHOCTb ero CHHTe3a. 34xJ>eKTH 
ropMOHa Ha 4>epMeHTbi Mera6oAH3Ma nraxoreHa onocpenyioTca 3aghh* 
jiaripiKjiasHMM MexanasMOM, npHBOAanniM k naKOiuiCHHio b mieTxax- 
MHineHiix uAM<D h aKTHsaipiH nK. rjiioxaroH CTHMyjmpyeT rjifoxo- 
HeoreHe3, ycmiHBaa chhtc3 ero KAioweBbix {^epMCHTOB, hto raicxe onoc- 
peayeTCfl i*AM<D (Hkctoh h AP-, 1967-1971). 06a pama a^xJjexTOB nno- 
xaroHa Ha miencH h o6ycAOBAHBaiOT ero raneprAHKeMHaecKoe Aeftcr- 
BHe (cm. tji. 8). 

AApcHajiHH no bahshhio Ha yraeBOAHbifi o6mch 6ah30k k rjuo- 
Kanmy, nocKOJibxy MexaHH3MOM MCAHauHH hx acJxJjexTOB sBAaerca 
aACHRAaTipsKjiasHHH KOMnjiexc (Po6h30h h ap., 1971). AApeHajiHH, 
xax h rAioxaroH, ycHjiMBaer pacnaa rjiHxoreHa h npoueccu r/noKOHe- 
oreHesa. B cJ)H3HcmonmecKHx KOHKejrrpanHsx rAioxaroH npeHMymecr- 
bchho peuenTHpyeTca neweHbio h aAHno3Hoft TxaHbio, a aapeHaAHH — 
MMnmaMH (npexae Bcero mhokapaom) h auipoBoft TxaHbio. IIoaroMy am 
rAioxaroHa b 6ojibmeH, a aa« aApeHajiHHa b MeHbmeft creneHH xapax- 
TepHbl OTCTaBJieHHafl BO BpeMfl CTHMyASUHJI TAIOKOHeOreHeTHHeCKHX 

nponeccoB. Oahako ace aasi aApeHanaHa b 3HawHTeAbHO 6oAbmeft ere* 
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Puc. 98. Aeicrne HHcyjnraa Ha yrneBOOHiift ■ jranHAHuft o6mch: 











neHH, weM nna. ivnoxaroHa, thhhmho noBumeHHe rjiHKoreHOJiH3a h, 
nO-BHflHMOMy, BCJieACTBHe 3TOPO rjIHKOAH3a H flHXaHHSI b MHrauax. 
B njiane He MexaHH3MOB, a o6mero bjihahhs Ha rjiHxouiHTHMecKHe npo- 
ijeccn b MHmeMHHx miexxax a^peHajiHH maaerca oxwacxH CHHepe- 
meroM HHcyjiHHa, a He iynoxaroHa. Bh^hmo, HHeyjiHH h nnoxaroH 
b 6ojn>meft Mepe — ropMonw nHTaHHa, a anpcMajWH — crpeceopHMi 
ropMOH. 

CTr-«coMamoMedu.H bi », oxasuBaa rnneprjiHKeMHMecKoe aeiicT- 
Bne, BocnpoH3BOA«T jjfia pafla npoTHBonouioxHux sHfKfjerroB. C oahoh 
CTO pOHH, 3TH ropMOHH O&naflaiOT HHCyjIHHOnO,no6HMMH CBOHCTBEMH, no- 
Bhiniaa aHanromano HHcyjiMHy npoHHijaeMOCTb MeM6paH nonoewux 
h aKHpOBMx Kjiexox k rjnoK 03 e h yBCJiHMHBaa KOMueHTpaiwio rjimcore- 
Ha b neaeHH. IIo-BHUHMOMy, 3 a cnex aroro o^HOKparaoe BieneHHe He- 
6ojihmoft jxqsu ropMOHa, oco6eimo cpasy nocne HH’bexuHH, Moxcer bm- 
3MBan> y KpMC h Mumeii nmorjiHKeMHaecKHH 3cJxJ)eKT. C flpyroii cropo- 
HH, CTr-«COMaTOMQHHHH» — HHni6HTOpM rJIHK07IH3a H MOH^HHC CTH- 
MyjiaTopu rjuoKOHeoreHesa b ocmchh h cexpemra fjuokosh b xpoBb 
(aHTHHHcyjiHHOBoe hji h flHa6eroreHHoe neHcrsHe) . YcHjieHHe csraresa 
rjiHKoreHa, HMirrapyiomee s^ckt HHcyjnrea, — cnencxBHe aKTHBai^HH 
nnoKOHeoreHe3a, a He yocopeinia rjiHKoreHCHHTeTa3Hoii peaxuHH (JXays- 
flaft, 1966; KocraHO, 1976). MexaHH3Mu aeftcrBHa CTr-«coMaxoMeflH- 
hob» Ha o6MeH rjuoK03M b uiexice no chx nop ocraKrrca He BHacHeHmom. 
Ohm ocymecTB^aioTca, no-BHflHMOMy, Ha ypOBHe peryjiauHH npoijeccoB 
TpaHCJiai^HH h oraacTH xpaHCKpHmpt m . V iukwob Mnexomixaioiipix 3$- 
(JjexTM CTr flyfijrapyrorca XCM. 

CoMomocmomuH, o6pa3yiomHHca b ranoxajiaMyce m naHxpeace, 
oCka&aesr nwpoKHM cnexxpoM peryjiaxopHHx a^xfjexxoB Ha cexpeiuno 
flpyrax ropMOHajibHHx coeroiHeHHH (rmwieMMH h ap., 1971; JIa6pu h np., 
1976). B wacTHOCTH, oh Henocpe^cxBeHHO xopmo3hx cexpemno CTr, 
HHcyjiHHa h rjnoxaroHa h xaxHM o6pasoM cnoco6eH Bjmaxb Ha pa3JiHa- 
Hbie cxopoHH yrjieBOAHoro Mexa6o;nj3Ma. Haa6ojiee hhtchchbho oh xop- 
mo3mt ceKpemno rmoxaroHa h CTr. CexpexHH ■ naHxpeo3HMHH, b cboio 
owepeab, cjiyxax cxHMyjiaxopaMH npoayxmni HHcyjnraa. 

rjitOKOKopmuKoudbL KopxH3oa h ero anaiiora b oxHomeHHH yr- 
jieBOflHoro o6MeHa iiohth no BceM napaMexpaM BBJiaioxca aHXHHHcy- 
jihhobmmh (AHa6exoreHHue) ropMonaMH. Ohh HHAymipyiOT Ha ypoB- 
H€ xpaHCKpHmmH CHHT63 KJOOM6BHX 4>epMCHTOB raJOKOHCOreHCSa H 
rjnoK03o-6-4>oc$axa3i>i b neaeraa, xopM03ax ivihkojihs h xpaHcnopx 
rJH0K03bI B Mbimu^l, JIHM(JX)H£HyiO H JKHpOByiO XKaHH (Hkcxoh flp., 
1971). CxHMyaaiuia rjiKJKOHeoreHesa sxhmh ropMonaMH b onpeaejieH- 
Hoft Mepe ycnjiHBaeTca 3a caex BH3HBaeM0H hmh CTHMyjiauHH npouec- 
cob TpaHcaMHHHpoBaHHA h pacna^a Hexoxopnx aMHHOKHcaox (cm. bh- 
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me). KpOMe Toro, f^iokokopthkohwm, xax yxe ynoMHHaaocb, nepMHC- 
cnpyioT AeHCTBHe rjiiOKaroHa h aapeHaaHHa Ha rjiHKOreHtwiH3. Bee 3to 
o6ycjioBjmBaeT rHnepraHKeMHwecKirii 3<]xt>eKT KopTHKOcreponaoB . Bmc- 

CTe C TCM rJHOKOKOpTHKOHAH, K3K H CTF, yCR/IHBaiOT CHHTC3 raHKoreHa 

b neMCHH Oaaroaapa yBeaHMemno KOHi^eHTpauHH r/ii0K03o-6-(J)oc4)aTa 
b npouecce raioKOHeoreHeaa, Cnei*Htt>HHecKHH craMyaarop 6noc*iHTe3a 
KopTHKOcrepoHflOB AKTF BjiHaeT Ha yraeBOOHuft o6mch toju>ko noepea- 

CTBOM rOpMOHOB KOpbl HaanOMCMHUKOB. 

Bhahmo, cooTHomeHHe ypoBHefi npoayxuHH fopmohob, ynacTByio- 
nmx b peryjmipEB yraeBOflHOro o6MCHa 5 ssbhcht ot mmjeBoro pexiHMa, 
4>a3bi nHTaHHa, MumenHoft Harpy3 kh, hhtchchbhocth kcpbhmx npouec- 
COB H ApyiHX (J)aKTOpOB (CM. HHXe). 

y Hace&oMHx asa nmeprjiHKeMHMecKHx ropMOHa xapaHaabHux 
Tea BMSMBaior pacnaa ramcoreHa b xhpobom t eae, o6pa30Bamie anca- 
xapnaa xperaaosH — tpehciiopthoh cfxspMH yraeBoaoB u Bbixoa nocaea* 
Hen b reMoaHM(J)y (Cxna, 1963). 

ropMOHbi h peryaauHH MexyxoiHoro anmiaHoro o6Mena. Ec- 
aH HHTerpaabHUM noKasaxeae-M ypoBHa yraeBoaHoro ©6MeHa b xh- 
bothom opraHH3Me ABaaercfl KOHaeHTpaipw raioxosH b kpobh, to aHa- 
aoniHHbiM noxasaTSaeM hhtchchbhocth xhpobofo o6mch 3 cayxwr koh- 
neHxpauHs H33KK. B coctohhhh hokom ona cocraBaaer b cpeaneM 
500-600 MKMoab/100 Ma naaaMM. 3 tox napaMexp aaBMCHT ot coot- 
HomeHHa CKopocreii aHnoanaa h aHHocHHreaa b xHpoBoft ncami h 
neweHH, c qohoh ctopohm, h noxpe6aeHHa cBoOoaHux xhphhx khc- 
aoT b xanecTBe HcxomHuca SHepran b Mbiumax h apyrax xKanax — 
c apyroii. YraeBoau yxHaH3HpyiOTca h Mo6Han3yiOTCfl b oprawnaSMe 
aeme h paBHOMepHee, mcm xpHraHuepHAU. rioaxoMy ypoBeHb raioxo- 
3M b KpOBH 6oaee CTa6naeH, wm KOHijeHTpauHa H3)KK. Ecan koh- 
iieHTpamss rai0K03M b kpobh xoaetiaexca ± 30%, to KOHijeHxpauHa 
CBoOoaHux xhphhx KHcaoT b HCKOTopHx CHTyauHflx (roaoaaHHe, HH- 
TeHCHBHaa MumeHHaa Harpy 3xa, cnabHuft CTpecc) Moxex Boapacrarb 
no 500% (HbiocxoaM, Cxapx, 1973). CToab 3Ha*nrreabHoe noBbimeHHe 
ypoBHsi H33KK b kpobh oObacHaeTca tcm, mto ckopocth peaKiuift an- 
noaH3a peaKO npeBbnnaiOT ckopocth peafowl yTHaH 3 au.HH H33KK. 
H xoTa H3)KK yTHaH3HpyioTca b HeKOTopux TKaHax MenaeHHee, 
MeM raioK03a Haw apyine MOHocaxapnau, ohh Bnoane flocTymoi naa 
OKHcaeHHB b (JjyKHHOHHpyiomHx TKaHax h aBaaiorca noaroMy b pa¬ 
ne 4>H3HoaoimecKHX CHTyaipii BaxcHefrmHMH h aaate nepBOcreneH- 
HUMH SHepreTHMeCKHMH HCTOHHHKaMH %JW MHOTHX TMHOB KaCTOK, 
b MacTHOCTH cxeaeTHbix Mbinm, npw HexBaxKe raioKOSM. B MHOxapne 
xe H3)KK — raaBHbie TonaHBHue nponyxTU npn aio6hix ycaoBH- 
ax. B OTaHHHe ot MOHoeaxapnnoB CKopocTb noTpe6aeHHa xnpHbix khc- 
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JIOT BO Bcex TKaiUX 33BHCHT OT HX KOHIjeHTpaUHH B KpOBH H He 33BH- 
CHT OT npOHHUaeMOCTH K HHM KJICTOMHhlX MCM6p3H (HtOH, CreftH- 

6epr, 1961). 

PeryjurropaMH jiHncuiH3a h jiHnocHHxeaa cnyxaT b ochobhom re 
*e ropMOHu, xoTopue npHHHMaioT ywacrae h b peiyjiauHH yrneBQA- 
Horo o6wcHa. IIpH stom fopmohm, CTHMyjmpyiomHe nmeprjiHxeMHio, 
muaiorcsi h ranep^HnauiweMHwecKHMH , b to BpeMx xax HHcyjiHH, 06- 
jiaaaioiipift ranorjmxeMHuecKHM neftcTBHCM, npcmoTBpamaer passu- 
me nmepaHnaimaeMHH. KpoMe Toro, a peryjisuHH xnpoBoro o6mc 
Ha y no3BOHOMHUx HexoTopoe ywacrae npHHHMaioT AKTr, jra.no- 
Tpomra h MCI\ oK33WBaiOii;Me nmepnHnaimAeMHMecKoe fleftcTBHe 
(pnc. 99). 



Puc, 99. MyjibTHropMOHanbHafl pery;isuHs jmnojiaaa u jiHnocEurreaa: 

ciukmiihumm CTpejMMM o&mwem CTMMyjuuiMa, npcpwaHCTWMM — TopuoxeHHC 


HuCyJlUH — enHHCTBeHHUft FOpMOHaUbHMi CTHMyjIflTOp jnmo- 
reneaa h hhth6htop jrancuiH3a. OraMynsuHs jranocKHresa ropMOHOM b 
xHpoBoft tkahh, a Taxxe b nenemi npoHexoAHT 3 a ever yesmema norno- 
memra h ymjraaa^HH fjijokosh (cm. Bume). TopMoxceHne see jumojiHaa 
npoHCxoflHT, no-BHflHMOMy, b pe3yjibTaTe aKTHBaipra HHcyjiHHOM 
$oc$qSH3crepa3M nAMO, chh^kchms KonueHTpaipra iununniecKoro 

HyKJieOTHBa, CHHXCHHM CKOpOCTH tJxXXjjOpiUIHpOBaHHfl MaJIOaKTHBHOft 
jranasH b u yMemmetma KonneHTpanKH axTHBHofi $opmh tfjepMeHra — 
jranasM a (Kop6hh h flp., 1970). IIomhmo aroro, HHra6HpoBaHHe jrano- 
jra3a b xwpoBoft tkbhh iioa aeftcrBweM HHcyjiHHa ocyraecTBnaeTca BCJiea- 
CTBHe TOpMOXeHHfl FWWpOJIHSa TpurjIHI^epHAOB npOAyKTaMH yCHBCHMO 
1X> ropMOHOM FJUOCOJlHSa. 

r MonazoH, adpeHOMM » CTr (y nnodoe meuexe XCM), zjuoko- 
KopmuKOudbit AKTr u podcm&eHHue eMy zopmohu — CTHMynoropu 
jninojiH3a b xhpoboh ncaHH h newemi. DnoxaroH h aapeHajinH peajra- 
3ywT cboh ranepjmnaunaeMHijecKHe a^exTu nocpeacTBOM axTHBamra 
aaeHHjiaTUHicjiaafcf h ycwjieHHs o6pa30BaHHs uAMO, xoropufl noBumaer 
c noMonp>io uAMO-3aBHCHMoft FIK, npespauteiiHe jiMnaan b axTHBHpo- 
BaHHyio jiHna3y a (P 010 H 30 H h AP-, 1971). Bhahmo, anajioraMHMM o6pa- 
30 m aeftcTByiOT Ha jiHncuiH3 AKTr, jiHnorponHH h MCr. CTr (hah ero 
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jmnanHTHwecKHft tfrparMeirr) n rjnoKOKopTHKOHaw, h raioKe XCM ycn- 
jiHBaiOT jnmonns, sepoarHO* CTHMyjrapya cmhtcs 6ejiKOB-<J)epMeHTOB 
Ha ypoBHe TpaHcxpmmiiH h TpaHcaamni (<X>9 &h, CHHepcre&H, 1970). 
JIaTeHTHufi nepHOA noBumeHHa ypoBHS H3JKK b kpobh noa bjihahhcm 
rjnoKaroHa h aapeHararaa cocraBaser 10-20 mhh, uofl bjomhhcm mo CTr 
h KoprHKOcrepoHAOB — 1 m buih 6oaee. Cnenyer h&jsom nun* (cm. tjl 3), 
vro AKTF ©KasHBaer cjioxhm! ofapexT Ha jrannAHtift o6mch. Oh aeScr- 
Byer Ha xuipoByio ncaHb HeriocpeacrseHiio h «iepea crHMyjununo npoayx- 
HHH rJIIOKOKOpTHKOHAOB KOpoft HSU?nOMe*IHMKOB» SIBJIflflCb, KpOMe TOPO, 
nporopMOHOM a-MCF h <J>aKTopa, CTHMyjmpyiomero cexpemno HHcyjiHHa 
(BejiocJxjHHafiH h ap., 1976). JlnnoaHTHwecKHM s^cktom o&naaaiOT 
raxxe T3 h T4. 

FopMonajiBHaa CTHMyasipoi jmnwmsa b aanno3Hoft tkbmm h ne- 
MeHE b yaiQBHsx rojioaamia hjih crpecca h nocaeayiomaa nmepjnmauH- 
aeMHfl npHBOa«T He TOAbKO K nOBbUneHHK) OKCHJieHHH H3)KK, HO H K 
TOpMOxeHHio ynuiH3auHH yraeBonoB b Mbimnax h, bo3mobcho, apyrax 
TKaHflx. Tcm caMHM rjnoico3a «coxpaHseTca» nm 1 M03ra, xoropufi 
npeanoMTHTejibHO ynuiH3HpyeT yraeBoau, a He acHpinie khcjiotm. Kpo- 
Me Toro, snawreabHas CTHMyaaims jmnouiHsa b xuipoBoft ncarai ropMo- 
HaMH noBumaeT o6pa3osaHHe xeroHOBUx Tea H3 arapirax khcjiot b ne- 
«ieHH. riocaeaHHe me h npe*ae Bcero aiieroyxcycHafl h OKCHMacaa- 
Haa khcjiotu Moiyr cayxHTb cyfxrrpaTaMH jquxaHHS b Mosre (Xokhhc 
Hflp., 1971). 

Apynnc HHTerpajibHLiM noxasareaeM jimniaHoro o6MeHa bbjib- 
IOTCB aHHOnpOTeHAbl (Jin) pa 3 JIHHHOft IUIOTHOCTH, TpaHCHOpTHpyiOIipie 
xoaecTepHH h flpyrwe jrannabi ot nenemm k flpyraM ncaHSM h Hao- 
6opoT (EpayH, roaacTeftH, 1977-1985). Jin mraicoft iuiothocth — aTe- 
poreHHue (BH3HBaiomHe arepocxaepoa), Jin bucokoA iuiothocth — 
aHTHareporeHHHe. Bhochhtc3 xoaecrepHHa b neneHH h MeTa6ojiH3M 
pa3JiHMHux Jin peiyjnipyiOTCs T3, nuoKoxopTHKOHaaMH h noaoBbiMH 
ropMOHaMH. npH 3tom T3 h acrporeiibi npeaoTBpamaiOT paiBHTHe arepo- 
cmiepo 3 a cocyaoB. 

AaaimiBHafl pojib ropMOHOB, peryjiHpyioLUHX MexyTOHHuft Me- 
Ta6ojm3M, h xpaTKHe CBeaeHHH o ero shuokphhhoh naTOJionm. Ypo- 
BeHb cexpemiH xoMiuiexca iopmohob, peiyanpyionauc yrcieBoaHbift h 

XHpOBOft MeTa6o7IH3M, HaXOflHTCS B 3aBHCHMOCTH OT nOTpeOHOCTeft op- 
raHH3Ma b 3HepreTHMecxHx pecypcax. np® rojioaaiiHH, Mbime®Hoft h 
HepBHOfi Harpy3xe, a Taxxe apyrax $opMax crpecca, xoraa B03pac- 
TaeT norpeOHOcrb b Hcnojo»30BaHHH yraesoaos m ac®poB, b aaopcooM 
opraHH3Me npoHCxooirr noBumeHHe cxopocra cexpemiH Tex ropMo- 
hob, KOTopue noBbimaioT Mo6miH3auMio h nepepacnpeaeaeHHe aanac- 
hux (Jx)pM nHTarejibHHx BemecrB h oOycaoBjiHBaioT nmepraHKeMHio 
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p ltc 100. Ynacme ropMOHOB a perynamra a canopery«amni MemyroaHoro 
yrneaowHoro m jnmnAHoro o6ueHa: 

ciukmuhmmii cTpemiMM o6oma<KHa CTMMyjiaUMa, npepMHCTUMM — TOpMOKCHHe 


h ranepjranaimACMHio (puc. 100). OflHOBpeMeHHO npn 3tom topmo3ht- 
ca cexpeuHfi mcyjnma (Xyccafi, 1963; Ooa, 1964, 1972). H, Hao6o- 
por, npmeu cniviyjiHpyeT npeHMymecTBeHHo cexpemno HHcyjni- 

Ha, KoropMft cnoco6cTByeT CHHTC3y TJiHKoreHa b neueHR h Mbmmax, 
TpHTjrauepHfloa b aAHno3Hou TK3HH h neweHH, a Taxxe 6ejixa b paS- 
IIMX TKaHflX. 

CmmamuM, CTHMyjiHpyiomHMH cexpeipno HHcyjnraa, smjisnorca 
yBeameHHe KOHueHTpauHH BcacwBaeMux b xpoBb nnoico3H, xhphhx 
khcjiot h aMHHOKHCJior, a Taxxe ycuaeHHe cexpemm fopmohob xeny- 
flOMHO-KHmeMHoro Tparca — cexpeTHHa h naHKpeo3HMHHa. Ilpn stom 
cexpecpia fopmohob «Mo6wiH3amui* topmo3htc«. OAHaxo CTr, npn- 
cyrcrBya flaxe b He6oAbimix KOHi^HTpaijHax b kpobh Ha craAHflx npH- 
mrrnw ) CII0C06CTByeT IIOCTyiUICHHIO nn0K03U H HMHHOKHCJIOT B 

numenHyio h xnpOByio TKaHH, a aApenaTiHH — b MinneMHyio TKaHb. 
B to xe BpeMs HeBbicoxne xoHAeirrpamiii HHcyjnnia npn rononaHHH 
h crpecce, CTHMyjiHpy* bxoxhchhc rjnoxo3bi b Munmu, o6AemaK>T 
TCM gbmmm »Jxi>eKTH nmepniHKeMimecKHX ropMOHOB Ha Mume^Hyio 
TKAHb. 

OffHHM H3 waBHHX CHTH3JIOB, MOAyjrapyiomHx ccxpeumo HHC- 
yjiHHa, rjHOKaroHa, aflpenaaHHa m ppynux ropMOHOB, yuacniyioimix 
b awanraBHOH caMoperyjwmm MexyrouHoro o6MeHa ynieBQAOB, bbjw- 
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ercs, xax yace OTMewaaocb, ypoBeHb itik)ko3h b kpobh. IIoBMmeHHe 
KOHi;eHTpauHH rjn0KO3u b kpobh CTHMyjrapyeT no MexamwMy o6pax- 
Hoft cba3h cexpemno HHcyjiHHa h topmo3ht cexpemno raioxaroiia h 
Apyrax inneprjiHKeMHMCCKHx ix>pmohob (Ooa, 1964, 1972; Panna, 
Xaftac, 1972). IloKa 3 aHO, «m> s^s^ckth rjnoxoau Ha cexperopHyio ax- 
THBHoerb a- u ft -jieiOK noAaceayAowHoft aceae3bi, a raxace xpoMacJ)- 
4>hhhux xaeroK sansncrrc* b 3HawirrejibHoft ctchchh pesyjmxaTOM npx- 
Moro B3aHM0AeftCTBHfl rexco3u co cnexpnjAraecKHMH peueirropaMH mom- 
6paH xeae3Hcmx kactok. BMecre c Tew 9(]x}>eKTU fakskosh Ha cexpe- 
UHio flpyrnx fopmohob peaansyiOTCfl Ha ypoBHe ranoranaMyca hah/h 
Bumeaexan^Hx ota&iob roaosHoro M03ra. AHaaorawHO rjnoK03e Ha hoa- 
xeayAOHHyio meaesy h Mosronoi caoft HaAnowewHHKOB, ho He Ha to- 
aobhoA M03r, no-BHAHMOMy, MoryT AeftCTBOBarb ■ xupmuc khcaoth, 
o6ecneMHBas caMopeiyjununo ampoBoro o6Meaa. HapsAy c (fiaxTopaMii 
caMoperyaamm cexpeuHH BMmeyxasaHHMx fopmohob Ha noaiemuoio 
Moryr oxa3UBaTb bahahhc MHorae BHyrpeHHHe h BHennme crpeccop- 
Hue areHTH. 

C rjiy6oxHMH HapymeHHSMH yraeBOflHoro h awpoBOFO o6uma, 
y weaoBexa CBS3aHa Tsaceaefimasi 3 haokphhh3m 6oae3Hb — caxapHbiu 
duafem. Oahhm H3 3axoHOMepHbix ocaojkhchhh Ana6era Miaaerca nopa- 
aceHne MeaxHx m icpyrmiux cocyaoB, wto cosaaeT npeanocbiaxH y 6 oab- 
hmx k pa3BHTHio arepocxaeposa h APyrax cocyAHcrux HapymeHHft. Ta- 
khm o6pa30M, AHa6eT cnoco6crByeT nonoAHCHino wHcaa jihh, crpaAaio- 
npix cepaewHO-cocyAHCThiMH 3a6oaeBaHHflMH. 

FIpeAnoaarajiH, wto pa3BHTHe caxapnoro AHa6era nepsKroo co- 
npsxeHo c aOcoaioTHoft HHcyaHHOBoii HeAocrraTOWHocTbio. B Hacroamee 
BpeMa cwmaiOT, wto b ochobc naTorenesa AHa6era aeacirr coweTaHHoe 
HapymeHHe peryawpyiomero a^Actbhs HHcyauHa h, B03Moauio, paoa 
Apyrnx fopmohob Ha tk3hh, b pesyabTare were b oprarasMe B03HHxaeT 
a6coaK>THafl mm oTHOCHTeabHas HeAOcraTowHOCTb HHcyaraa, cowe- 
Taiomascfl c a6coaiOTHMM wan OTHOCHTeabHNM h36htkom raroxaroHa 
hah Apyrnx «AHa6eroreHHMx» fopmohob (YHrep, 1975). 

AHc6aaaHC AeftersHs fopmohob iiphboaht coctbstctbchho k pa3- 
bhthio ycrofiwHBoft nineprAHxeMHH (KOHueHTpauus caxapa b kpobh 
Bbime 130 Mr%), raiOKoaypHM h noaHypHH. riocaeAHne A>a chmhtom3 
h Aaan nasidKHe sadoaesaHHio — caxapHoe mowcks nypcHHe, hjih 
caxapHuft AHa6eT. B ycaoBHax yraesoAHoi Harpy3KH (Tecr ToaepaHT- 
hocth k rai0K03e) raHKCMHwecKas xpHBas y 6o;ibHbix HSMeHena; no- 
cae npHeMa 50 r rjnoK03bi BHyrpb rnnepraHKeMHs y 6oabHux no 
cpaBHeHHio c HopMoft pacrsmyTS bo BpeMeHH h AOCTHraeT 6ojn>nmx 
BeanwHH. 
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Hapmy c HapymemieM yTHAH3aiuui h AenoHHpoBamia yrne- 

BQflOB npH «Ha6cT8 B03HHK3IOT COOTBeTCTByiOmHe paCCTpoftCTBa BCHpo- 
Boro o6MCHa: ycHAemie jiHnanH3a, TopMoxeHHe AHnoreHe3a, yBeAH- 
MeHHe coaepaKaHHs H3XK b kpobh, noBbimemie okhcachha hx b ne- 
weHH, HaxoiuieHHe kctohobux t cji . IIoBumeHHoe o6pa30Bamie xero- 
HOBblX TOI (KeT03) npHBOflHT K CHHJKeHHIO pH KpOBH — auHA03y, KO- 
Topuft mpaer cymecTBeHHyio poAb b pasiHTHH 3a6cjieBaHH9 (Pchoaa 
h aPm 1961). KeroaiiHAOsy npHHaAACJKHT, seposTHo, bhahoc Mecro b 
pasBHTHH nopaxeHHi cocyaoB (mhkpo- h MaxpoamnonaTHii). KpoMe 
Toro, KeroauHA03 acjkht b ochobc oaHoro h3 HanOoAee Tsxejibix oc- 
jiojKHeHHft Anafiera — AHaOeTHwecxoii komh. Flpn oweHb bmcokom co- 
AepxcamiH caxapa b kpobh (800-1200 Mr%) Moxer pasBHTbcs Apyro- 
ro pona K0M3T03H0e cocTosHHe. Oho B03HHxaeT BCJieACTBHe 3HawTgjib- 

HOft nOTepH C MOWOft BOAbI H nOBblllieHHfl OCMOTHHeCKOFO AaBAeHHfl xpo- 
bh npu coxpaHeHHH HopMaJibHoro ee pH (ranepocMOJiapHas KOMa). B pe- 
syAbrare AAHTejibHbix H pa3Hoo6pa3Hbix Hapyrnenni ynieBOflHoro, xh- 
poBoro h 6ejiKOBoro oOmchob, conpoBoacAaioiAHxca HapymeHHSMH boa- 
HO-ccvieBoro 6ajiaHca, y 6ojibHtix passHBaioTcs pa3HOo6pa3Hbie mhk- 
po- h MaxpoaHTHonaTHH, Bbi3biBaiomHe 3a6o^eBaHHA ceTwaTxn (pera- 
Honanifl), nowex (He$ponaTHsi), HepBHOH chctcmm (HeftponaTHs), Tpo- 
4>HwecxHe s3Bbi Ha xojxe, oOnpift aTepocxaepo3, ncHXHuecxMe pacer- 
poftcTBa. 

ycraHOBjieHO, wto caxapHhiK AwaOex — noAHnaxoreHerawecKoe 
3a6ojieBaHHe. Oho hcxoaho Moacer 6bm> o6ycAOBAeHo: nepBiraioft He- 
AOCTaTOWHOCTbio cexpeiiMH HHcyjiHHa h ranepcexpeimeft AHa6eroreH- 
HblX FOPMOHOB (HHCy^HHWyBCTBHTeJIbHbie, HAH lOBCHHAbHUe, <|)OpMbI A®- 
a6era); pe3xo CHHaceHHofi wyBCTBHTeAbHocTbio TxaHeii-MHmeHeft x HHcy- 
AHHy (HHCyAHHpe3HCTeHTHbie $OpMbI, HAH «A®a6eT HOBCHAMX, Tyw- 
hhx»). B naToreHese nepBoft <t>opMbi 6oAe3HH, cocraBAsiomeft 15-20% 
6oAbHbix AHa6eTOM, onpeAeAeHHyio poAb Moryr nrparb HacAeACTBeHHbid 
tJjaxTop h o6pa30B3HKe ayroaHTHxeA x 6eAxaM ocrpoBKOBoro annapaTa. 
B pasBHTHH BTopoft <f>opMbi safioneBainui (6oAee 80% ahu, crpagnaio- 
nmx AnaOeTOM) cymecrBeHHoe 3Haweirae HMeer msSmtowho# npHeM yr- 
AeBOAHoft iihiah, ojxHpeHHe, HenoABHXCHbift o6pas jxhshh. 

JJjim xoMneHcauHH caxapHoro A®a6era npuMSHsior b xawecTBe 
3aMecTHTeAbHoft TepanHH pa3AHWHbie npenapaxM HHcyAHHa; MaAoyr- 
AeBOAnyx) (HHoraa MaAOxnpoByio) AHery h caxapoonixaiomHe chhtc- 
THwecxHe npenapaxM — cyAb^aHHAMOweBHHHbie h OnryaHHAHue. Co- 

OTBerCTBCHHO HHCyAHH 3cfxf>eKTKSeH AHUIb npH HHCyAHHWyBCTBHTCAb- 
hmx <J>opMax 3a6oAeBaHHfl. KpoMe Toro, aeAyrcs nonfaiTKH cosaahhs «hc- 
xyccTBeHHoft noA^xeAyAOWHoft JxeAe3u» — xoMnaxTHoro aAexTpoHHo-Me- 
xaHHwecxoro annapaTa, sapaxeHHoro HHcyAHHOM h rAioxaroHOM, koto- 
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pblft npH COenHHeHHH C KpOBeHOCHMM PyCJIOM MOmer BBOOHTb FOpMOHU 
B aaBHCMMOCTH OT KOHUeHTpaUliH PJTOK03H K KpOBH. 

Chmhtomm caxapHoro niiafiera Moryr B03HHKan> h npa pane apy- 
rax 3a6ojieBaHHft, nepBHWHO He CBH3aHHux c subiokphhhmmh (JjyHxnH - 
scmh noaxeayaoMHoft xejiesu hah aeftcTBHeM HHcyjnraa h raioxaro- 
na (pa3Hbie $opMU nmepxopnmHSMa, axpoMeiajiHs). 


rOPMOHbl M TEPMOPEryjISIjHS 

Eme oflHoft cneuH^HMecKoft o6jracn»io aaanaTHBHoro aeftcTBHii 
ropMOHOB sBjisercfl peryjiflu.HH TeiuioofiMCHa, Teiuioo6MeH cioiaaHBaeT- 
ca, kbk H3BecTHO, H 3 npoi^ecco® TenAonpoayxMmi h TeixaocrrflaMH. Ten- 
jionpoayxuHfl — HeH 36 emHHM pesyjttxaT, c ofluoi ctopohw, HenpoH 3 BO- 
AHTejIbHOft (c XHMHWeCKOfi TOMKH SpCHHM) Tp 3 TH 3 HCprHH 6HOAOrH- 
necKoro oxHCJieHHfl (Heconp»*eHHoro, aim CBo6oflHDro» oxhcachhs) , 
c apyroft — cjieacTBHe TeiuioBoro pacceMBamis aHepnoi npH BbinanHsi- 
eMoft KJieTKoi pa6ore. TaxHM o6pa30M, npoayxmui h HaxoiuieHHe renjia 
b opraHH 3 Me HepaspuBiio cbs 33 hm c jbq 6 o & (JwpMoft BCH3Henesrrejn>Ho- 
cth. nponeecH Teiuioo 6 pa 30 BaHHa aceraa Tax hah Knave ypasHOBeraHia- 
lorcfl npoueccaMH TenaooTaavH — BMieaemia Teiuia c noBepxHOCTH xejia 
bo BHemmoio cpeay. 

y XOJIOAHOKpOBHWX (noftKHAOTepMHHX) 3 XMBOTHMX COOTHOmCHHC 
TenJIOnpOAyKUHH H TeilAOBbIBeaeHHS HOCHT HCKOOpnHHHpOBaHHMft xa- 
paxTep h 4 >h 3HoaonmecxH He cbb 33 ho c Heo 6 xoflHMOcn»io noaaepxa- 
hhb nocTOSHHofl TCMnepaTypM Tejia. Y TeruioxpoBHUx {roMofiorepM- 
HMX) XCHBOTHMX, X KOTOpbIM OTHOCMTCS OTKltbi H MJICKOnHTaiOl^ae, 

B3aHMOfleficTBHe nponeccoB o6pa30BaHna h OTaann xenjia 4> H 3Hononi~ 
vecxn opraHH30BaHo c noMombio cneuHajiH3HpoBaHHUx wexaHMSMOB, 
aeflcTBHe kotopwx HanpasAeHO Ha noanepxaHue TCMnepaxypHoro ro- 
Meocrasa. Taxne MexamiaMw cboaht k MHHHMyMy pa3HHuy Mexay 
aeficTBHTejibHOH TCMnepaTypoft xejia b aaHHhiH momcht h ycranoBOM 
Hoft» nocroMHHofi. FIpw 3tom TenAOo6pa30Bamie b npouecce CBo6oa- 
Horo oxHCJieHHfl h pa6ora. npHo6peTaeT peryASTopHyx) TepMoreHHyx> 

^JyHKUHK). 

BaxcHeftmyx) pojib b peryjifliuni Teiuioo6MeHa y roMOHOTepM- 
HMX 3KHBOTHUX HTpaiOT IieHTpaAbHaS H6pBH3S CMCTCM3 H ©COCSCKHO UCH- 

Tpu TepMoperyAMUHH ranorajiaMyca, vyTxo pearapyionpie Ha Maaeft- 
nrae qabhih TeMnepaTypu rejia h BHenmefi cpeau. B nepeaneM mno- 
TajiaMyce AOxaAH30BaHH uenxpM ycHjieHHs TeruiooTaavH, b saaneM — 
UCHTpH CTHMyaflUHH TenAonpoayxipnH h topmo ernifl TenaooTaaHH. 
UeHTpaabHue MexaHHSMM BKAiovaiOT xax 6ucTpopearHpyioinMe npo- 
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ueccu TepMoperyjuiipiH — HenpoH3BO^bHbiii Mumerabifi Tpeiiop npa 
oxjia*fleHHH, noBbinieHne ABHraTe^bHoft aKTHBHOCTH, H3MeHeHne roHy- 
ca cocyAOB noBepxnocreft Tejsa, noTOOTaejieHHe, Tax h OTHOCHTCJib- 
ho MewieHHO Texyupie — Mo6nnH3auHio rni0K03u h H33KK — cy6cr- 

paTOB OKHCJlHTCJIbHUX npOUeCCOB, CTHMyJlBimiO AbIXaHHJZ B MHTOXOHA- 
pHMX H T Jl . 

Uchtph TepMoperyjiaimH hsmsumiot (fryHKUHOHajibHoe cocrosHHe 
b cootbctctbhh c H3MeH£HHSMH reMiiepaTypbi, peniCTpiipyeMUMH AByMii 
ranaMH TepMopeueirropoB. IlepBbift ran TepMopeijeirropo* jioxajiH30BaH 
b npeonxH«iecKofl soac ranoTajiaMyca (ueurpajibHas some) h pearapyeT 
Ha H3MeHeHHS TeMnepaTypu kpobh, npeBbimaiomHe 0,1’C. 3^ecb npeo6- 
jiaqaiar TeruioBtie peueirropu. Biopoft ran TepMopeueirropoB jioKamao- 
BaH b roxe {nepii4>epM*iecKaa 30Ha> h pearapyeT Ha H3MeHemui TeMne- 
paTypu BHemHeft cpe^ti. B aroft 30He npeodna^aiOT xanoflOBbie peuenro- 
pu. rHnoTajiaMHwecKHe uetrrpu Teruiopery^auHH MoryT B036yxg^aTbcs 
Taxxce npgMbiM fleftcrBHCM OaxTepHajibHbix tokchhob h nmeproHHMe- 
ckhx pacrBopoB, Bbi3biBaioiUHx npH 3tom ycrofimiBoe noBHmeHHe TeMne- 
paxypM Bcero xejia CiuxopaAKy). 

Uchtpm TepMoperyjiauHH oioco6hm ocymecnuiarfe acJxJjepeHTHwe 
BJIHflHHfl C nOMOHJhlO *iHCTO HepBHO-npOBOflHHKOBbIX MeX3HH3MOB <Ha- 
npHMep, ApoxcaHHs Mhirnu). BMecre c tcm. b pojih 3(|xt)eKTopHoro 3Be- 
Ha pecfyiexcoB xepMoperyjisuMH Moiyr BbicrynaTb h Heftpo3HAOicpHH- 
Hbie MexaHH3MbI. K HHCJiy Heip03fm0KpHHHMX ^yHKBPOHajIJbHMX CHC- 
tcm, axTHBHO BomieKaeMHX b npoueccH Teruioo6MeHa, b nepiyio one- 
peflb, OTHOCHTca cuMnamo-adpeHa/ioeax, zunomanaMo-zuno0u3apHo- 
mupeoudnax, zunomaAOMO-zuno0u3apno-HadnoHeHHUKOeaji cucmeMU. 
HefipoaHAOKpHHHbie nyra TepMoperyjiaunH oxsaTMBaiOT npeHMymecr- 
bchho npoueccu HecoxpaTHTejibHo# TenjionpoflyKUHH b Munmax h 
flpyrax TxaHflx, npM»ieM ropMOHajibHbie a^exTbi OTHOCHTejibHo pacra- 
HyTbi bo BpeMeHH h pa3BHBaiorrc9 bcjica aa hhcto pe4uieicropHbiMH npo- 
ueccaMH. Otmcthm, wto xaTexonaMHHbi peryjmpyioT Teruioo6MeH, bjihss 
Taxxce Ha xpoBOoOpaiueHHe. 

IIo-BHaHMOMy, 06lHHM H maBHblM (X0T9 H He eAHHCTBeHHbIM) 
nyHKTOM KOHewHoro aeHCTBHH ropMOHOB Ha TeruionpoAyKHHio aBJiaeT- 
CS H3MeHeHHe HHTeHCHBHOCTH OKHCJTHTCJIbHHX IipOUeCCOB B TKEHSX, 
yCTaHOBJieHO, HTO npH TK3HCBOM ^blXaHHH, OCymeCTBJiaeMOM MHTOXOHA" 
puflMH xjieTOK, To/ibKO npMMepHo 30% BbiCBo6o;KAaK>iueiicw BHepran 
axKyMyjiHpyeTCfl b (]x)pMe MaxpoapnmecKHx xhmhucckhx cssseft 
ATO (pHC. 101). Bojibiuasi ace uacn> anepraii oxHoieHua He conpaxeHa 
c 4>oc(|x)pHjiHpoBaHHeM h BbiAejiaeTcw b Bi«e Teruia (CxyjiaueB, 1962, 
1969). OweBH^HO, b opraHH3Me TeruioKpoBHbix cbo6oahoc oxuaieHue — 
He npocroft «otxoa» 3Heproo6MeHa, oh hocht aflanTHBHbiH xapaxTep 
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f OpMOHbl (TMpeOMflHblC,r.TIOKOKOpTHKOM;ibl, KUrCXOJlilVIIIllbl) 


AT* 

) KJieTKH 

AA^+^h 



Puc. 101. OcHOBHHe nyra bjihshhb ropuoHOB Ha aHeprootiMea b KAencax: 

Aoc B ok m Aaoc, Bgoc — AOHopu m ameirropw wieirrpoHM • AuxarejiMoA uenN cyCcrpa- 
TOB A m B 


h Hcnojib3yeTca njia crafiiwMsaipsH xeMneparypiai Tana, KOMneHcnpyer 
TeiuiooTflany. 

Tax, b npopecee xQAOAOBoft aAairramm npoHCxcmirr noBumeime 
norpednenHs XHcaopofla h ycHJieHiie repMoreHeaa b pane TxaHeu (xa- 
jiopHreHHKfl atJxfrexT). H, Hao6opoT, b ycAOBusx neperpeBa oprami3- 
Ma ncaHeBoe auxaHHe h TenAonpoAyxmui topmo3«tcs (Caohhm, 1953; 
IIoTTep, 1958; CxyAaaeB, 1969). CreneHb aaairrauHH oprarasMa k aah- 
imHHM H3MeHeHHflM TeMneparypn oxpyxcaiomeii cpegi* o6hmho npo- 
noppHOHajibHa creneHH HSMeHeHua norpedneHus KHCAopoAa m Teiuio- 
npoAyxmiH TxaHBMH. IlooieAHflfl me, b cboio OMepeab, b 3HaMjrreAb- 
Hoi creneHH 3aBHCHT or coctoshhm BumeynoMHHyThix shaokphhhmx 
(JjyHKUHH. 

Cexperopnaa aKTHBHOcn» mumoaudnou mejieau nponopnHOHajib- 
ho yBejiHWHBaeTCH npw oxAaxcAemni. Tax, npa my6oxoM oxAaxcAe- 
hum opraHH3Ma cexpeuHsi TTF h T 4 moxcct yBejiHHHBaTbca yxce wepe3 
2 m b 4-9 pas (Taxeyxu h aP*> 1977). Ilpn neperpeBe me axTHBHoerb 
rHnoTanaMO-nino4>H3apHO-THpeoHAHOH chctcmh cymecraeHHO crocxaeT- 
Ca. THpe0HA3KT0MHa HAH BBCACHHe THpeOCTaTHKOB (HanpHMep, MeTHA- 
THoypaipuia) He toabko crocKaer cxopocrb TxaHesoro AHxaHiis h ic- 
AHHHHy OCHOBHOrO C^MCHa AO 50% OT HOpMaAbHOIO ypOBHfl, HO H pea- 
xo nqnaBAseT cnocofiHOCTb opraHH3Ma a^anTHpoBaTbca x xojie6aHH- 
stM TCMuepaTypH cpeAbi h npexAe Bcero x xoAOAy. Y nmorapeoHAHux 
xcHBOTHbix npu oxAaxAeHHH paasHBaerca ranarepMUs, Macro aasepma- 
KimaacM AeraAbHUM hcxoaom. AHaAonrauift xapnnia 6hiBaeT y aio- 
Aeft, crpaAaiomHx taxccaumh (J>opMaMH naTOAonwecxoro nmoTHpeo- 
3a. B to me bcmm BBeaeHHe b ranoTHpeoHAHhiii oprarasM T3 h T 4 ao3o- 
sasHCHMo HopMaAH3yeT npoueccu okhcachms h TepMoreHesa hah noA- 
HHMaeT hx ypoBeHb Bbime HopMajibHux 3HaMeHHft. npu nmepTHpeo3e 
(H36blTOK THpeOHAHbIX ropMOHOB B OpraHH3Me) y MCAOBexa h jxhbot- 
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Hfaix ochobho! o6mch h TKaHCBoe fluxaioie MoryT BOspacraTfe no cpaB- 
Hemno c hopmoh b 8 hjih 6 ojiee pa3. B ycjiOBHax THpeoroKCHKOsa b 
opraHHSMe B03HHKaer xeHaeHUHs k mnepTepMHH h cmoKaexc pesHC- 

TCHTHOCTb K fleHCTBHIO BMCOKHX TeMnepaxyp, ChSTHC THpeOTOXCHWeC- 
xoro cocroaHHa, nopMajiH3yfl ypoBceb T3 h T 4 b kpobh, H3MeH«er 
h npopeccH repMorenesa (IlHT-PHBepc, TaTa, 1959; rojn>6ep, KaHA- 
pop, 1972). 

OflHOHanpaBjieHHO c THpeonflHMMH ropMOHBMH b oxHomemiH 
3Heproo6MeHa h xeMnepaxypHQH aaaiiTaitfiH aeftcrayiOT, iio-bhahmo- 
My, KamexojiaMUHu (Op6ejra, 1938; BeBH3 h flp., 1968). KajiopHreHHoe 

ACHCTBHe 3THX FOpMOHOHAOB MeHee stfxJjeKTHBHO, MCM fleHCTBHe T3 H T4 , 
h HeoAHHaxoBO Bupaaceno b pasHMx TxaHax. OflHaxo hx s^ckth pas- 
BHBaioTCfl 3Hamrrejn>H0 fiwcTpee, aeM ac^exxH hoathpohhhob, h HMe- 
iox, no-BHAHMOMy, HHbie nyxH peajiHsanHH b KjiexKax-Mnmeimx (cm. 
Bume). HHxepecHO, mto T 3 h T 4 nepMHCCHpyxyr acJxJjexxH xaxexcuia- 
mhhob. B cbok) oaepeAb, xopxHKOCTepoHAu — cxHMyjisxopu TepMore- 
nesa aepoaxHee Bcero, oKa3MBaiox BjnuHne Ha xxaHeBoe awxaHHe He 
cxojibxo caMH no ce6e, cxojibxo nepMucoipya acfxf^exTH xaxexojiaMHHOB 
h, bo 3 moxho, thpcohahhx ropMOHOB. B AHHaMHxe xeMnepaxypHOFO 
cxpecca paccMaxpHBaeMue 3HAOxpHHHi>ie (fryHxpHH BsaHMOAeitcripox 
Mexffy co 6 oh Ha pa3HBix ypoBHax hx opraHH3aiiHH cjioxho h pasHo- 
HanpaBjieHHO, b saBHCMMOCxM ox craaHH cxpecca n (})yHKiyioHajn>Horo 
coctohhhw noACHCxeM. Tax, Ha pa3JiHMH£ix axanax pasBirraa xeiuiOBOH 
aaanTauHH opraHH3Ma B3aHMOOTHomeHHa ninoTajiaMO-rano<l>H3apHo- 
HaanO^eWHHKOBOH H XHpeOHAHOfl CHCXeM Moryx 6blXb TO uejIHKOM ch- 
HepnmeCKHMH, TO HaCtHHHO HJIH nOJIHOCXblO aHTaTOHHCTHHeCKHMH (Po- 

6 y, 1982). 

B CBS3H c aAanTHBHOt pojlbio CBO&AHOFO OKHCJieHHfl B ropMOH3a- 
bhchmhx npoueccax TepMoperyjiapmi BOSMHKaex Bonpoc o tom, sbjishot- 
ca jim HanpaBjieHHue M3MeiieHH« oxHCJiHTejihHoft TeiuionpoAyxiyiH TOJib- 
KO pe3yJIbTaTOM H3M6HeHHM o6meft HHXeHCHBHOCTH TXaHeBOFO AHXaHHfl 
6es Hapymemia conpaaceHaa OKHCjieHHa h (J>oc(jx>pHJiHpoBaHHa , hjih b 
KaxoH-xo CTenenH o6ycjioBJieHbi CABHraMH b MexaHHSMax conpaaceHHa 
aHepniH TpaHcnopTa aaexTpoHOB h CHHTe3a ATO? Hhmmm cjioBaMH, 
B03HHKaeT Bonpoc O B03M0XH0CTH H Heo6xOflHMOCTH pa3o6m6HHS OKHC¬ 
jieHHa h (Jxx:ctx)pHJiHpoBaHHa b peaxuHsx Ha ropMOHbi npu xeMnepaxyp- 
hoh aaanTau.HH. 

Ha ocHOBaHHH HMeiomHxca nopoft npoxHBopeaHBux axcnepHMeH- 
TajIbHblX JjaHHblX CMHT3IOT, HTO pa3o6ipeHMe OKHCJieHHa H (JXX:4x)pHJIH- 
poBaHHa b HeKoxopux TKaHwx mojkct HrpaTb onpeaejieHHyio pOJIb B 
CTHMyjiaipiH TepMoreH63a b ycjiOBHax xojioaoboh a^anramiM. Tax, noxa- 
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3&HQ* WTO npH XOAOAOBOft aflaiTTaUMH TeiUIOKpOBHHX XHBOTHHX B pa3- 
J3HWHMX TKaHBX H HX H30JIHp0BaHHUX MHTOXOHAPHSX 3aKOHOMepHO yBC- 

jrawHBaercfl nomon^eime KHcnopoAa. OsHaieo b newenn xojiOAOBaa cth- 
MyjiflAHB AbixaHHa, no-BHAHMOMy, He conpoBox^aerca paaodmenHCM: 
K03(JxJ)HAHeHT (JxXSjXjpiUIHpOBaHHa P:Ob MHTOXOHApHflX (KOHACHT- 

pauHJi acrepH^HiuipoBaHHoro HeopraHHwecxoro #oa^opa Ha mojib nor- 
jiomeHHoro KHCJiopofla) ocraerca paBHMM iiph6jih 3HTejibH0 2-3. Bnecre 
c tcm b cxejieTHUx Mbmmax yxce scxope nocjie Hawajia npe6biBairaa 
xhbothux Ha xonoAe hpohcxoaht aocroBepHoe aunKemie KoacJxJjiiAHeH- 
Ta P : O, conpoBoxcAaiomeeca noBMmeimeM Abixamfa h TeiuiOApcflyic- 
Hhh (CxyjiaweB, 1964, 1969). 

Pa3o6u(eHHe AbixaHHs h 4xx3jx>piuiHpoBaHHB b Munmax oxa3u- 
BaeTCfl eme 6cuiee BbipaxeHHHM npn iiqbtophom xojioaobom BosAeftcr- 
bhh. IloKa3aHO, wto creneHb pa3o6meHna xoporno xoppejinpyer c ycroft- 

WHBOCTbK) XHBOTHbIX K IiepBHWHOMy H nOBTOpHOMy OXAaXAeHHSM. MgM 

npouecc pa3o6meHHH Bume, tcm jkhbothoc jiy^me h AABrejiuiee iioa- 
AepxHBaer nocroaHHyio TeMnepaTypy Teaa. XanoAOBue TpemipoBKH na- 
pajuiejibHo CHHXcaiOT conpaxemie, ys&jiHWHBaicrr TeiuionpoAyxHHio h . 
noBumaiOT ycroftwHBOcrb xchbothmx k A/arreAbHOMy oxjuuKAeHHio. Oxa- 
sajiocb Taxxce, wto cHHTeTHwecKHe pa3o6mHTe^H xwna AHHHTpcxJjeHOjia 
<£H<D) oxasMBaiOT b onpeAejieHHux KOHuempaipfax dnaranpHjrrHbift 
aa xanoAOByio aAairramno xchbothmx (CxyjiaweB, 1969). B npo- 
THBonojioxHocrb oxAaxAeHHio B03AeftcrBHe bmcokhx TCMinepaTyp yCH- 
AMBaer conpajKeime, ammaer TeiuionpoAyxuHio b Miramax h Apyrux 
TxaHax (Kaccyro, 1968). 

Oco6oe 3HaweHue b npoueccax TepMorenesa npHAaerca 6ypoMy 
xcHpy. Eypaa xcupoBaa Txanb o6HapyxeHa y psiAa bhaob MAeKomrra- 
lOmHX H, B WaCTHOCTH, y XCHBOTHbIX, BnaASlOIAHX B 3HMHTOIO CIUlWKy 

(6apcyxH, cyCAmcn, jieTywne mhuih) . Ohs AOKajiHsoBana b o&iacra 
AopcajibHoft nosepxHocTH rpyAHoii KjiencH h Boxpyr BHCuepajibHbix opra- 
HOB. 3Ty TKaHb OTHOCMT K JKHpOBOft TK3HH JIHQIb BCJICACTBHC BblCOKOIO 
coAepxcaHHS b Hefi HefiTpajibHbix ahiihaob. BMecre c TeM b CTpysciypno- 
4)yHKAHOHajibHOM OTHomeHHH oh3 cyn^ecTBCHHo OTAHwaerca or o6biwhoA 
6eAoft JKHpoBoft ncaHH. Xaparrepnas crpyKTypHaa oco6eHHOcrb 6yporo 
xmpa — orpoMHoe xanHwecroo mhtoxohaphA, coAepxcaomxca b ero kjict- 
xax h npHAaionpix tk3hh 6ypntt ubct. OymcuHOHajibHoft oco6eHHocTbio 
mhtoxohaphU ashho# tk3hk wBjiaeTcw hh3kh& ypoBCUb conpaxeHMa 
npoueccoB oxnaieHna h cf>oafxspMAHpoBaHH«, npnweM sra oco6eHHocn> 
coweTaerca c bhcokhm coAepxaHHeM b opraHejuiax H33KK (Jluiutfepr 
hap., 1966). 

B npouecce npo6yxAeHiis jkhbothhx ot 3MM«ei cnawKH b miencax 
6yporo xupa npoucxoAHT jihiiojih3, h CBo6oAHbie xupHue khcaotu b Tex 
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xe miencax BiunowaiOTca b OKHCJurreAbHue nponeccbi hah nocrynaiOT 
B KpOBb. AKTHBaHHfl AHIIOAH3a H AMK3HH9 npH HH3KOM ypOBHe CHHTeaa 
ATO b 6ypoM xupe npHBOflHT k ycmieHHio TeiuionpoflyKUHHH h paaor- 
peay kpobh cnsnpsx xhbothhx, CTHMyAHpyioT hx k npo6yxAeHHio. 
C towkh speHHB QffHHX aBTopoB (Cmht h ap., 1963, 1964, 1969; Axoeji, 
1965), TepMorenes b 6ypoM xnpe isrpaer pemaiomyio pcuib b o6mefi 
TemionpOAyKimH xhbothoix> opraHH3Ma, c towkh speHHX apyrax (Cxy- 
jianeB, 1969), — xepMoreHesy b 6ypofi xEposoS tk3hh npHHaaaexHT 
cxpoMHoe ecTO h ero sHawemie orpaHHWHBaeTca Awnib nycxoBoft poAbio 
b axTHBaiiHH nponeccoB Teruioo6pa30BaHHs b apyrax tkbhsx. Cnpasen* 
AHBOCTb TOfi HAH HHOft TOWKH 3p6HHfl Ha (J)H3HOAOrHWeCKOe SHAMCHHe 
6yporo xHpa noxaxeT 6yaymee. HaM xe xoTeAOCb anecb noawepKHyTb 
apyroe. 

CoraacHo abhhmm 06 HSMeHeHHH ijhtshchbhocth auxahrs h cjxx> 

(}X)pHAHpOBaHHa B pa3HbIX TKaHflX B yCAOBHflX XOAOflOBOfi aKKAHMaTH- 
33HHH, creneHb ycmieHHsi ncaHeBoro auxamia, pa3o6meHH8 h Tepwo- 
reeeaa o6hwh© sabhcht or coaepxaHHS b KAerxax h hx mhtoxohaph- 
SX CB 060AHHX XHpHHX KHCAOT. MhTOXOHAPHH, HSOAHpOBBHHMe H3 
Mbinm OXAaXACHHUX XHBOTHHX HAH 6ypofi TK3HH H neweHH XHBO- 
THbix, npo6yxAaK>mHXca err 3 hmhch cnawKH, coaepxaT noBumeHHoe ko- 
AHwecrao H33KK. ITocKOAbKy nocAQAHHe, xax noxa3aAH cneiuiaAbHue 
3KcnepHMeHTw, o&iaaaiOT moiahhm pa3o6maiomHM as&ctbhcm (npaBAa, 
b oweHb bucokhx KOHAeHTpauHHx), BHOcasHBaerea npeAnoAOxeHHe, WTO 
BKAioweHHe H33KK b MeM6paHH mhtoxohaphA moxct 6bm> kohcwhhm 

3BCHOM B CAOXHOft ACHH HpOUeCCOB, IIpHBQASIAHX K XOAOAOBOMy pa3o6- 

meHHio h, CAAAOsaTeAbHO, TeMnepaxypHOft aAairraiwH (CxyaaweB, 1969; 
XnMMC-XareH, 1969, 1970). 

TaxHM o6pa30M, npHseaewHHe aaHHbie, no-BHAHMOMy, noxa- 
3WBaiOT, WTO H3M6HeHHe HHTeHCHBHOCTH CB060AHOK) OKHCAeHHS B IipO* 

ueccax TepMoperyAauHH — pe3yAbTaT He toabko issmchchms o6mefi 
aKTHBaHHH KAeTOWHOIt) AUXaHHB, HO H CAeACTBHe pa306meHH8 3Hep- 
IHH OKHCAeHHS H OKHCAHTeAbHOFO «fXX4»pHAHpOBaHH«. HHawe FOBO- 

ps, HSMCHCHHe ypoBHa conpaxenna b nponeccax TenAoo6MeHa mo- 
xeT nrpaTb b onpeaeAeHHMX npeaeaax Heo6xoAHMyio aAairraHHOHHyio 
poAb, aKTHBHO nepeKAsowas 3HepreTHwecKHe peaxiiHH c o6pa30BamiB 
ATO Ha TepMoreHe3. He caeayeT, oAHaxo, AyMaTB, wto npouecc pa3- 
o6meHH9 HcwepnuBaeT peiyrapyeMoe TenAoo6pa30BaHHe b TxaHsx, 
tcm 6oAee, wto CTHMyAsijHs TxaHeBoro ABixaHHS npH aio6hx ycaoBH- 
ax yBeAHWHBaeT TeruionpoayxuHio h aBAseTCs MexaHH3MOM kom- 
neHcaHHH CHHxeHHa CHHTe3a ATO, h ycHAeHHoro ee pacnaaa. A6co- 
AiOTHoe KOAHwecTBO ATO b KAeTKax b ycAOBHax xoaoaoboh aaan- 
TaHHH HAH npH ACHCTBHH TOpMOHOB yBeAHWHBaeTCa, a AHXaTejIbHhlH 
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KOHTpanb (TopMoxemie flibocaHM AT<D h cTHMyjunma ^bixaHiie AJl<S» 
b pxae cnywaeB He ycmiHBaeTcx, a ©cjiafijiflercfl (Kannpop, 1967, 
1973). 

B npouecc TeinnepaTypHoft aaairrauHH, peryjwpyeMOfi ropMo 
Hajn>HUMH cHcreMaMH, B€po«Tno, napajuiejibHo h nocjieaoBaTejn>HO 
BiunoHaioTCJi paamraHue tJ>aKTophi, MoaHctmuHpyioiime oKHCjnrrejihHbie 
npcmeccw h xepMoreHea: Mo6wiH3amui SHepreTHwecKHX pecypcoB hs ae- 
no h oco6chhc hx ymnH3amui; chhtc3 (J)yHKHHOHajibHbix h crpyx- 
TypHHx 6otkob MHTOxoHapnfi, o6ecnewHBaioiaHx o6pa30BaHHe aHepnra 
b mience; ypoBeHb conpsaceHHH oKHcaemui h $oc4x>pHJHipoBaHH£. ITpea- 
nojiaraiOT, vro crenem* ynacraa xaxaoro H3 nepevHcneHHux c^aKTopos 
b peiyjiaaHH TemionpoayximH ssbkcmt or nma mierox, njiMrejiBHOcm 
aaairraimoHHoro npoaecca, xaparrepa aeftcrBHS xoro wih hhoto ropMO- 
Ha, yaacTByiomero b peiyasTopHOM npoaecce. 

AnajiM3 MexaHH3MOB bjihhhhh FopMOHQB Ha aaairrauHOHHbift xep- 
Morenes noKasMsaeT oieayiomee. KarexojiaMHHH CHMnaTO-aflpenajio- 
Bofi CHcreMu, BcposTHee Bcero, nyreM yBejiHweHHx ofipaaoBamui uAMQ 
b 6 eaoft h 6 ypofi jciipoBoft tkhhsx BMatnaioT OTHOCHTeabHO 6 wct- 
poe ycmieHHe jiMnojinsa, a sstcm noBumeHHe xoimeHTpai^HH H33KK 
b kpobh h miencax. HaxoruieHHe H33KK b paaasmHHX miencax, c oa- 
HOfi cropoHM, yBejiHMHBaeT o 6 ecneaeHHe auxaHiis cyCcrparaMH, c apy- 
rofi — yMeHbmaer conpxxceHHe (EeBH3 h ap., 1968). IIojiaraiOT, vro o 6 a 
3 th 3$4>eKTa aapenajiHHa h ffopaapcHaaima, a raxace hx bjihahhc 
H a yTHjiH3auHio rjiioK03bi h H32KK cTHMyjiHpyioT CBo 6 oaHoe okhc- 
jieHHe h TepMoreHe 3 . KaTexojiaMHHH nepes nAMfl) oioco 6 hu, iio-bh- 
flHMOMy, h HenocpencTBeHHo CTHMyjiHpoBaTb npoueccbi xxaHeBoro aw- 
xanHfl h TeiuionpoayKUHK), nosHmas axTHBHocTb oflHoro H3 KjnoHe- 
bmx 4 >epMeHTOB i^iioia Kpe 6 ca HaoipiTpaTseraaporeHaaM b pasunx nca- 
HXX, 6e3 pa3o6meHHfl OKKCJieHHX H $OC(i>OpiUIHpOBaHHJI (KyjIHH- 

cmft, 1976). 

MexaHH3MbI aeHCTBHX THpeOHAHblX FOpMOHOB Ha npOljeCCbl KJie- 
TowHoro auxaHHx, OKHCJiHTejibHoro 4x>c4}opHjiHpoBaHHM h Teiuionpo- 
ayxuira, no-BHAHMOMy, 6ojiee cjioxchh h mhomcctbshhm. Hoarapo- 

HHHM B <J>H3HOJIOnmeCKHX KOHUCHTpaUHX BJIHXK 3 T Ha KJieTOHHbie HpO- 
Keccbi c fljiHTe^bHWM jiar-nepHoaoM, npeHMymecTBeHHO CTHMyjmpya 
npoueccM TpaHCxpHmmH. CwHTaeTCx, vro xanopHreHHbift 3 (}x|>eKT aaH- 
Hbix ropMOHOB oSycaoMHBaercu b ochobhom HHayxi;Hefi chhtc 33 He- 
khx MHTOxoHapHaabHbix 6 eaxoB, axTHBHpyiomHX TpaHcnopT aaexTpo- 
hob (TaTa, 1964, 1976). IIpw stom CTHMyjiwpyiomHii 3<Jxj>eicT (J)h3ho- 
jiorHHecxHx KOHi;eHTpauHH T 3 h T 4 Ha AuxaHHe h TeruionpoayK- 
miio He conpoBoa^aeTCx BbipaacemibiM pasofimemieM okhcjichha h cJxk- 
4>opiuiHpOBaHHa, npucymHM tokcmwcckhm KcumwecTBaM ropMOHOB. He- 
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KOTopbie aBTopw CMHTaioT Bee xe B03MD3KHHM npoMoe pa3o6maiomee 

fleHCTBHe <|)H3HOJIOrHWeCKHX KOHIieHTpaUHH THpeOHflHhIX ropMOHOB 
Ha MHTOXOHAPHH H aHajIOrHWHHH 3(JxJ)eKT ropMOHOB wepe3 Mo6miH3a- 
UHio H32KK (rojib6ep t Kanapop, 1972; TypaxyjiOB, 1974). KpoMe ro- 
ro, nocTyjrapyeTca eme oahh nyTb bjihahhs T3 h T 4 Ha mieTKH. Pewb 
hact o bo3moxchom CTHMyjiHpyiomeM a^xJjexTe Aqathpohhhob Ha Na + , 
K + -ATC>a3y. FIpennojiaraiOT, wto TnpeoHAHbie ropMOHbi, noBumas ax- 
THBHocrb HarpHesoro Hacoca b ruia3MaTHwecxHx MOc6paHax xjiencH, 
ycHJiHBaiOT pacnaa AT<D h tcm cbmum no MexaHH3My awxa- 
TejibHoro KOHTpojifl TopHHHO CTHMyjiHpyioT TeiuionpoAyxuHio H co- 
npraeinioe <|x>c4>opiuiHpoBaHife OAejibMaH h ap-, 1975). 3to npeAno- 
jioxeHae ocHOBaHO Ha axcnepHMeHTajibHbix a^hhmx, noxaaMsaionpix, 
wto oyfiaHH (cneuH<t)HwecKHH HHrw6HTop HaTpueBoro Hacoca), a xax- 
xe Ae<t)HUHT Na + h K + (a kthbetopm Hacoca) CHHMaiOT xajiopHreH- 
HMM 3(JxJ>ekT ropMOHOB IAHTOBHAHOH X&ne3bl. OaH 3KO OCTaeTCfl HC5IC- 
HbiM, HBJinercfi ji h achctbhc 3thx ropMOHOB Ha ATOa3y nepBHWHUM 
H npflMLIM? 

y*e roBopHJiocb o tom, wto KopTHKocrepoHAU, Beposniee BCero, 
peryjiHpyiOT TepMoreees He cro/ibxo camh no ce6e, cxoAbxo xax nepMnc- 
CHpyionpie ^axropbi, a Taxme CTHMyjiBTopu iiHnojiHsa h mo 6 hjih 33 uhh 
H32CK. 

ComacHO coepcmshumm npeAcrraBjieHsi m, CHMnaro-aAPeHajiOBaa 
CHcreMa npHHHMaer ywacrue b oTHocHTejibHO 6hicrpo npoTexaionnix 
aAanramiOHHMx npoueccax, pa3BHBaionoixcsi b otbct Ha TeMnepaTyp- 
Hbie B03ACHCTBHSI. B to xe BpeMw rHnoTajiaMO-rHno(J)H3apHo-THpeoHA“ 
Haa CMCTCMa npeHMymecraeHHO Bmnowaerca b peiynamoo OTHOCHTCJib- 
ho A^HTejibHofi nepecrpoHKH Teiuioo6MeHa. BsaHMOAeMCTBHe ropMOHajib- 
Hbix chctcm b npoiieccax TepMoperyjumHH, no-BHAHMOMy, ocymecrana- 
eTCfl xax Ha ypoBHe rnnoTajiaMHwecKHX ueHTpoB, Tax h Ha ypoBHe 
xjierox-MHmeHeH. 


KPATKHE CBEflEHHS OB YHACTHH rOPMOHOB 
B flPyrHX AflAnTAIjHOHHblX 
PEAKIfHSX OPrAHH3MA 

TopMOHU h nnrMeHTHbiH o6mch. H3bcctho, wto y mhoihx bh- 
AOB nOHKHJIOTepMHhIX n03BOHOWHbIX (pbl6, 3 M<J)h 6 hH, pCHTHilHi) OK- 

pacxa T&aa mojkct MeHHTbca b cooTBeTCTBHH c ubctom rpyHTa hjih 
Apyrnx oxpyxcaiomHx noBepxHocreH h creneHbio hx ocsemcHHOCTH 
(YopHHr, 1936). 3 th H3MeHeHHs hocbt 3amHTHo-npHcnoco6HTejib- 
HbiH xapaxTep h onpeAejiwiOTCsi ypoBHeM CHHTe3a h pacnpeAejieHH- 
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cm oco6hx immeHTOB (Mejia hhhob) b imrMeHTHfaix xAerxax koxh 
(MejiaHomrrax, MejiaHcxJxjpax). IlpH uotcmhchhu noxpoBHoft Txami 
MCJiaHHHM paBHOMepHO AHcneprapyiOTca b Tene MeAaHOiurroB, npu- 
WeM CHHTC3 nHrMeHTOB MOJKCT B03paCTaTb, n P H nOCBeTJieHHH KOACH 
MejiaHHHH KOHiieiiTpiipyioTCs b neHTpe KJieTox, 6hochhtc3 immeH- 
tob MoaceT CHwacaTbca, a pasMepn otpoctkob MeaaHOUHTOB yMem.- 
maTbca. 

IlpH npaMOM aeficTBHH Ha noxpoBHbie tk3hh CBera npomxmm 
AHcnepnipoBaHHe mcjuihhhob (nepBHVHaa peaxmia), o6ecne*mBaiomee, 
no-BHAHMOMy, aamirry opraHHSMa ot neperpesa. Ta ace peaxiufa Mejia- 
houhtob HMeer mccto h npH noreMHeHHH oxpyacaiomero gxraa. Hao6o- 
poT, ero nocBeraeHHe iiphboaht k KOHueHrpMpoeaHHio MejiaHHHOB. Peax- 
HHh MejiaHOHHTOB Ha H3MeHeHHa oxpacxH oxpyacaiomeft cpean (btophw- 
Hbie peaximH) o6ecnewHBaiOT oAHy H3 ^opM mhmhkphh achbothhx (ro- 
JIHMCHKOB* 1980). 

YcTaHOB^eHO, wto a- h fi-MCT (HHTepMeAHHu), a Taxace AKTr 
BMSMBasor noTeMHeHHe MeAaHomrroB, a MejiaTOHHH — hx nocBeTJie- 
Hne. CooTHomeHHe cxopocrefi cexpeuHH sthx fopmohob afleHorano- 
<t>H30M H 3nH(J)H30M H QnpQR&JM&T B 3HaHHTeJIbHOft CTdieHM SaiipSTHO- 
npHcnocoOHTejibHbie MSMencHKa oxpacxH noxpoBHHx TxaHefi (Byjra, 
1957; Ha30B, HcawemcoB, 1974). Bo3mo;kho, ot ypoBHa cexpeuHH MCT, 
AKTr h MejiaTOHHHa sauHCMT m ceaoHHwe BapnauHH oxpacxH mepcra y 
HexoTOpbix MjiexonHTaiomHX, mchhioiahx 3hmo6 ubct boaochhofo no- 
xpoBa. 

CuHTaerca, wto pasBHTHe xapaxxepHoi 6poh3oboh oxpacxH koach 
npn nepBHHHoii HeAOCTaTOHHOCTH xopbi HaAnovevHHxoB y wejiOBexa (Aa- 
AHeoHOBa, hah 6poH30Baa 6cuie3Hb) BBjiaeTca cjieACTBHeM ranepcexpe- 
UHH AKTr, B03HHxaiomeft no MexaHH3My o6paTHOfi cbb3h noA BjraaHHeM 

HH3KHX KOHHeHTpaUHfi KOpTHKOCTepOHAOB B KpOBH (CotJxJjep H AP-, 

1961). B peiynauHH nHmeHTHoro oSmcha y iio3bohowhmx yMacrayior h 
noaoBbie ropMOHu. 

ropMOHbi h HMMyHorenes. Bume ynoMHHajiocb o tom, hto CTr h 
rjuoxoKopTHKOHAbi, oxasMBaa npoTHBonoAoacHbie bahshms Ha thmhko- 
jiHM(Jx)HAHyio cHcreMbi, cnoco6Hbi peryaHpoBaTb inrreHCHBHOCTb CHHTe3a 
aHTHTeji B-xjieTxaMH jihm^ohahofo pHAa h cospesaHHe paajiHMHMx <J>opM 
T -jihm(})oiihtob. HanoMHHM, «rro B-aHM(}x>UHTbi onpeaejiaiOT cepoaoin- 
wecxnfi HMMyHHTer, a T-ahm^xjhhth — kaotomhhII h, xpoMe xoro, 
peryjiHpyioT axTHBHOCTb B-xactox. 06HapyaceHO, wto HapaAy c CTr h 
xopTHKOcrepoHAaMH b peiyaaHHH HMMyHHux peaxmfH onpeaejieHHoe 
yHacrae npwHHMaiOT neimiAHbie fopmohh THMyca thmoshhh h thmoho 3- 
THHbl — CTHMyjIBTOpbl AHtJxJjepeHLtffpOBKH H npQJIH(|}€paip(H pa3AHHHHX 
(J)opM T- h B-xAerox (roAACTeikH, 1972-1976). noxa3aHO, *rro oahh h3 
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THM03HH0B — THM03HH <X\ (28-HJieHHhlfi neiHWl) — O&iaAaeT H Bbipa- 

BceHHUM aHTHKaHueporeHHhiM AeficTBHeM CJIoy t FoAAcreftH, 1979). IIo- 
BHAHMOMy, CTr H rjIIOKOKOpTHKOHAH, Wepe3 nOCpe^CTBO THM03HHOB 
peryjiHpys mieroMHMft HMMyHHTer, choco6hu oicasMBBT nporHBono- 
jioaEHMe bjihshhs Ha onyxoaeBuft poor. CTr — CTHMyjiarop npomyxAHH 
ropMOHOB THMyca, a kopthkoctcpho^m, AH3HpyK>nme thmouhtu, — hx 
hhth6htopi>i. Bmccts c to* hhokokopthkoh^u Moryr, bhahmo, cchch6h- 

JfH3HpOB3T& JIHM(})OHAHbie SUieTKH K flefiCTBHIO THM03HH0B (Be3BepmeHKO 

Hflp., 1977). 

TopMOHU h nose^eHMe. Fopmohm — BaxHeAmne peiyjiaTopu 
noBe^eHMecKHx peaxipsA h paccyAOWHofi aesT&nbHOCTH. IlpH stom sh- 
AOKpHHHue BjiHflHHS Ha (fryHxmiH foaobhofo M03ra Moiyr peanH30- 
BhiBaTbca pasHHMH nyTsiMH. C oflHoft CTopoHhi, ropMOHM — BaxHeftnme 
npsMue h HenpsMbie peryAsrropu axTHBHOCTH HepBHbix neHTpoB pa3- 
ahhhhx otaoiob M03ra. Tax, hsbscthm npsrMMe 3 cfxf>eKTM rjnoxoxop- 
thkohaob, rapeoHAHhix h hojiobhx fopmohob Ha cooTHomeHHe npoiiec- 
cob B036yxAeHH9 h TopMoxeHHfl b xope 6ojibmHx nounymapHA, smouh- 
OHanbHoe cocrosHHe h Bbipa6orxy pa3Hoo6pa3Hux ycjiOBHMx peguiex- 
cob; HenocpescTBCHHoe bjihhhhc iiojiobux crepoHAOB Ha nojiOBoe, mime- 
Boe h arpeccHBHoe noBeACHHe; npaMoe aHTHAcnpeccaHTHoe Ae&crBHe 
TPfl), HenocpencTBeHHHe peiyjisiTOpHbie 3(JxJ>eKTbi A£r h oxcHromraa 
Ha npouecchi KOHCojiHAamiH h BoccTaHOBJieHHA naMflTH (fle Bha, 
1980; Oe^ep, 1981). Bjihahha fopmohob Ha aesTe/ibHOCTb mo3fq h ho- 
BeneHHe woiyr 6brn> h HenpaMUMH, onocpeAOBaHHUMH hx 3<JxJ)eKTa- 
mh Ha Mexyrownift o6mch. Tskobm, HanpwMep, scJ^kth Ha IJHC 
HHcyjmHa t rjuoxaFOHa, CTr, MHHepajio- h taiokokopthkohaob (Max 
Mioppefi, 1977). C Apyrow cropoHu, MOAexyju* fopmohob — hctomhh- 
kh pana OTiAeiuiseMhix ot hhx HeftpoaxTHBHux neirniAOB, yHacrayio- 
nmx b MeAHaRHH h MOAyAsmHH HepBHbix npoiieccoB. TaxoBu 3HAopcJ)H- 
Hbi h MeT3HKe#ajiHH, o6pa3yiomHHcsi H3 /3-AHnoTponHHa, TeTpane- 
THA naMSTH, BfaHAeiUIfllOmHHCfl H3 TOFO xe /)-AHnoTponHHa t AKTF, a-, 

/3- h y-MCr. 

HeftpoTponHoA axTHBHocrbio o6aaAaiOT raxxe pa3Hue PO, cex- 
peTHH, BHD, aHFHoreH3HHu h MHome Apyme fopmohm (AmMapnH, 
1977-1988). GneayeT hmctb b bhay, **ro Ha MO3F0Bue npoueccw oxasM- 

BaiOT BJIHflHHe He TOJIbXO FOpMOHbl 3HAOKpHHHbIX Xejie3, HO H HACH- 
THHHbie FOpMOHbl C2MOIX> M03ra, CFO C 06 CTBeHH 0 F 0 «3HAOKpHHHOFO an- 
napaTa*. 

K coxajieHHio, mu He MOxeM iioapo6ho ocraHOBHTbCfl Ha aHajiH3e 
3xofl o6ihhphoh h yB.neKBTejn.HoA of»epM SHAOxpHHOAOFHH. 3 to cneuH- 
aabHaa h OTAejibHaa o&iacrb HayxH. 
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3AKJUOWEHME 


B rnasax III paaneAa khoth npencra&neHu flamnie o nyrsoc h 
M exaHH3Max 3HAoxpiiHHbift peryA»UHH ochobmmx npoueccoB 
sTejibHOCTH — jxxrra, pa 3 BHTH«, pa3MHoxceHH9 y a^arrrauHH. noxasano, 
vro y noaBOHOWHMX 3KMBOTHHX c pauHHx CTa^HH oHTorgHesa cneuH(J>H- 
WeCKHe OHAOKpHHHhie <J)yHKUHH BbinOJIHflIOT Heo6xQAHMyK> pojlb B KO- 
opAHHauHH Bcex bhaob xH3HeaeirreAbHOCTH. HaSMpaxejsbHO xompo- 
jrapya npaxTHwecxn see bhah xAerowHoro MeTa6oAH3Ma, ropMOHU o6yc- 
aobahbaiot HopMajibHoe xeweHHe pocra, AejieHHa h AH(Jxt>epeHUHpoBKH 
KjieroK, Mop4xx{)yuKUHOHaAbHoe coapesaHMe orAeAbHux TxaHeft h op- 
raHHSMa b uejiOM, roroBHocTb oco6eft x pasMHoxeHHio, noAAepxamie 
roMeocrasa, HapymeHHe shaokphhhoh peryAfliura npHBQAHT k pa3Bn~ 
THK) COOTBeTCTByiOmHX (})OpM IiaTOJIOrHH, B p9A© CAywaeB He COBMeC- 
THMLIX c 3XH3HMO. 

XapaxTepHbie wepn* ropMOHaAbHoft peryAauHH — cneuH(J>HWHOCTb 
h MHOxcecTBeHHocrb. IIo-BHAHMOMy, mojkho roBOpHTb o cnei$u<pmec~ 
kou MHoxecmeeHHOcmu sudoKpunuou petyjuuytu npoueccoB jKHSHeae- 
HTejibHOCTH. IIpH 3T0M MHoxcecTBeHHocTb peryAATHBHoro npouecca on- 
peAeJiaeTCH rereporeHHOCTbio 9<JxJ)eKT0B (noAHcJtyHKUHOHaAbHocTbio) 
xaxmoro ropMOHa h rereporsHHocrbio nony/saipiH popmohob, xoonepa- 
thbho ywacTByioiAHx b peryjisiviH xaxaoro npouecca. CooTBercTBeHHO 
QflHH H TOT xe POpMOH, OflHa H Ta Xe 3HAOKpHHHaa (J)yHKHH« MOryr 
npnHHMaTb ywacrae b xompOAe pasjiHWHMx npoueccoB, oahh h tot xe 
peryjrapyeMKft npouecc o6mwho H36npaTejibHo xoinpoAHpyeTCs cneuH- 
4>HWeCKHM KOMIUiexCOM TOpMOHOB, npHWeM xaXAblfi ropMOH MQX6T JIM- 

60 AydrrapoBaTb sgxfreKTH apyroro, ah6o bhochtb b peryAaumo oco- 
6biA Bwiaa. 

IIo HanpaBjieHHOCTH AeHcrsMs Ha tot hah hho# peryAHpyeMhiii 
npouecc ropMOHbi b nepBOM npH&iHxeHHH Moiyr 6bm> miaccHcJ)HUHpo- 
saHbi xax CHHeprHCTM h a ht 3roHHCTbi. Tax, HanpHMep, xaTexojiaMHHbi 
h rnioxaroH OAHOHanpaujieHHO peryAnpyior yrAeBOAHiift h jikhmahi-ih 
o6MeHbi: CTI\ MHCVAHH H T CHHeprHWHbl a CTHMyA9UHH pOCTOBbIX npo- 

ueccoB; JITI\ acrporeHw, caiokoxopthkohah h HHcyjiHH — crHMyAsrropbi 
AH(JxJ)epeHUHpOBKH MOAOWHOH XeAe3bI H T.fl. BMCCXe C TeM napairopMOH 
H KaJIbUHTOHHH — 3HT3rOHHCTbi B peryAsnpiH XaAbUHeBOFO ©Smchb, 3<J>— 
<J>eXTH THpeOHAHbIX ropMOHOB aHTarOHHCTHWHU fleHCTBHIO JITr Ha npo- 
ueccbi pasBHTHs y HHsmnx oosbohowhhx, ivnoxaroH h HHcyAim bahaiot b 
npoTHBonoAOXHux HanpaBAeHHax Ha yrAeBOAHuft u sxHpoBoft oSmchh h 
T. n. OAHaKO X nOKSTHAM aHTarOHHSM H CHHepra3M B OHAOKpHHOAOrHH 

CAeAyeT no pauy npnwHH othochtbcs c 6oAbmoA ocropoxHocrbio. 
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IlpejKjje Bcero hco6xoahmo noAaepxHyTb, vro oflHa h Ta xe rpyn- 
na ropMOHOB MOxeT 6hiTb aHTaroHHCTHHHa b othoiiichhh peiyjismHH 
oflHHx npoueccoB h CHHepnmHa b OTHOmeHHH ffpynix. Tax, HHcyjmH 
h CTr — CHHeprHCTbi b OTHOmeHHH pocroBbix npoueccoB m CHHTe3a 6 ca- 
xa, CHHeprHCTbi no jihhhh bahhhhb Ha npoHHiiaeMocrb mcmSpeh Mbimew- 
hux h JKHpoBbix xjieTox, ho aHTaroHHCTbi b OTHOmeHHH peryAaqHH 
npoueccoB rjiHxojiH3a, rjijoxoHeoreHesa h imrsoimsa. 3cTporeHbi m npore- 

CTHHbl HBABIOTCH CTHMyjIHTOpaMH pOCTa M3TKH, OAHaKO HX 3(JxJ)eKTbI Ha 
BarHHaJIbHblH anHTeJIHH npOTHBOnOAOXHbl. CTr H TAIOKOKOpTHKOHAbl — 
CHHeprHCTbi b peryjiflUHH rjmxeMHH h jmnauMacMHM, ho aHTaroHHCTbi b 
peryjiaipiH cmrreaa 6ejixa b Mbimiiax n coeaHHHTejibHOH TxaHH. Zlajiee, 
OflHH H TOT Xe lOpMOH B pa3HUX TK3HHX MOXC BOCnpOH3BOAHTb KOAHHe- 
CTBeHHO H KaweCTBeHHO pa3^HWHbie 3({x))eKTbI. B HaCTHOCTH, rjuoxaroH 
xoTfl h aeHCTByeT oflHOHanpaBjieHHO c aapeHajiHHOM Ha cepAeaHyx) Mbim- 
i;y, 3(Jxt)exT ero Ha MHOxapA OKasMBaexcss 6ojiee cria6biM, mcm atJxfcexT 
aflpeHajiHHa. Faioxoxopthkohah, aBAaacb xaTa6oAHxaMH jyia Mbimew- 
Hbix h coeAHHHTejibHOTxaHHhix xjieTOx, oxa3biBaiOT aHa6oAHHecxoe Aen- 
CTBHe b neweHH. Ecah b MMumax h coeAHHHTeAbHOH tkahh xopTHKOcre- 
poHAbi — aHTaroHHCTbi CTT b pery/ismHH cHHTeaa 6ejixa, to b neaemi 
ropMOHhi ACHCTByioT xax CHHeprHCTbi (aroHHCTbi). 

C;ieAyeT xaxxe otmcthtb, hto xaxAbift ropMOH moxct achctbo- 
Barb paaHOHanpaBjieHHo h b npeaejiax oahoh h toh xe xjictkh b 33bh- 
chmocth ot A03bi h (J)yHKijHOHaAbHoro coctobhhb xjieTKH. Tax, HanpH- 
Mep, ACHCTByioT acrporeHhi h nporecTHHhi b OTHOmeHHH ranoTajiaMH- 
qecxHx uenrpoB peryjiaijHH npoAyxuHH roHaAOTpomniOB: Ha onpeaejieH- 
Hbix craAHflx xeHcxoro noAOBoro u.HKjia ropMOHbi CTHMyiinpyiOT 3 xthb- 
Hocrb rHnoTajiaMHHecKHX ijeHTpoB, Ha Apyrax craAMax 3Ty axTHAHOCTb 
T0pM03aT. 

OTHOCHTeJIbHOCTb nOHSITHH 3HTarOHH3M H CHHepTH3M o6yCAOBAe- 

Ha Taxxe tcm, hto bo mhoihx cjiywaax ropMOHbi ACHCTByiOT oAHOHanpaB- 
AeHHO Minb b iuiaHe xoHeaHoro a<ixi)eKTa, ho coBepmeHHO pasHMMH 
nyTaMH. Tax, JIT h JTCT CTHMyjiHpyioT (J)yHKUHio xejiToro Tejia b 
aHWHHxe. OAHaxo JIT HenocpeACTBeHHo CTHMyAHpyeT 6hochktc3 npore- 
cthhob h npoAH^epaiuiio jiKyreHHOBbix xjieTOx, a JITT noBbimaeT koh- 
neHTpanHio peuenTopoB JIT b 3thx xjieTxax. PiHcyAHH h taiokokopthko- 
HAbi BM3HB3IOT noBbimeHHe CHHTCsa rAHKorena b neweHH. BMecre c tcm 
HHCyjIHH OAHOBpeMeHHO CTHMyAHpyeT rAHXOreHCHHTeT33y H TAHKOAH3, 
T0PM03HT rAIOKOHeOreHe3, rAIOKOKOpTHKOHAbl xe OKa3bIBaiOT npaMO npo- 
THBonoAOXHoe AeiiCTBHe. 

H 3 cxa3aHHoro CAeAyeT, wto CHHeprH3M h aHTaroHH3M — xaTero- 
Phh CAHmxoM o6mHe h oTHK>Ab He HcwepnbiBaioiAHe cymHOCTH xoonepa- 
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THBHbIX B3aHMOOTHOmeHHfi rOpMOHOB B peryjIHUHH Toro HJIH HHOIt) npo- 
uecca *H3Hefle«Tejn»HocTH. 

Xopomo M3B6CTHM H TaKHC rOpMOHaJIbHbie 3 (Jxt)eKTljI, K3K nepMHc- 
CHBHbie h ceHCH6iuiH3HpyionQie, xoraa oahh fopmoh no3BOjiaeT sum 
o 6 jierqaeT nposBJieHHe a^x^exTOB apynix. Tskobm, HanpHMep, ynoMH- 
HaBmeecH o 6 jieruaiomee fleftcrewe JITr Ha atjxJjeicTbi Jir b xejiTOM Tejie, 
pa3HOo6pa3Hbie nepMHCCHBHue 3 ^>®kth itiiokokopthkohaob, ceHCH&f- 
jra3Hpyiomee aeHCTBHe scrporeHOB no OTHomeHHio k Pr hjih oxcHTommy 
Ha Mancy hjih aHajioinHHoe a^ctbhc T 3 h T 4 Ha a^exTH oojiobhx 

CTepOHAOB H T.fl. 

HaKOHeu, oco 6 oe Mecro bo B3aHMOOTHomeHH«x topmohob b pery- 
jisTopHux xoMiuiexcax 3aHHMaK>T cy 6 opAHHauHOHHbie npoueccw, b koto- 
pux oahh H3 ropMOHOB jiBjiaeTCfl peryjisiTopoM cexpeuHH APyroro, a 3tot 
A pyroif ropMOH mgahh pyer o^cktm nepBoro. Taxor© poaa b 33 hmo- 
OTHOIIICHHS CBS3MBaiOT rOHaAOTpOHHHH H IIOJlOBbie CTepOHAN, AKTr 
h rjiioKOKopTHKOHAti, aHraoTeH 3 HHH h ajibAOcrepoH, CTT H COMaTO- 
MCAHHM, RpOTOpaKOTpOUHHH FOpMOH H 3KAH30HH H T.A. BmCCTC C TCM 
ropMOH-MeAHaTOp no npHHUHiiy o 6 paTHOH cbs3h xOHTpojiHpy er npo- 
AyxAHio cooTBercTByiomero ropMOHa-peryjisTopa. KpoMe Toro, Heo 6 xo- 
AHMO HMCTb B BHAy> HTO nOCJICAHHe MOiyT OK33MBaTb WaCTb 3 (JxJ)eKTOB H 
6e3 MeAHaiopa. 

TaKHM o6pa30M, MHOXSCTBeHHHH 3HA0KPHHHNH KOHTpOJIb Me- 
Ta 6 oAHMecKHx nponeccoB b xhbothom opraHH3Me peajiH3yeTca c no- 
MOIQblO CJIOXHO 0praHH30BaHHHX Cnei^UfpUHeCKUX MyjlbmmopMOHCUlb- 
Hbix aHcaMdjieu, xapaKTepHsysomaxca pa3HOo6pa3HbiMH (JxjpMaMH rop- 
MOHajIbHblX B3aHMOAOHCTBHH — CHHepIUWeCKHX, aHTarOHHCTHHeCKHX, 
AyfijIHpyiOmHX, nepMHCCHBHbIX, CeHCH6HJIH3HpyiOmHX, Cy 6 opAHHaUH- 
OHHbiX. npH 3T0M OAHH H TOT JXe POpMOH MOXCT BKJIKPiaTbCfl B 
pa3Hbie no (J)yHKUH«M AHHaMH'lecKHe MyjibTHropMOHajibHue aHcaM&m 
H BhinOJIHflTb B KaXAOM H3 HHX OCo 6 yiO pOJIb — AOMHHHpyiO- 
myio, BcnoMoraTejibHyio, nepMHCCHBHyio h t.a. Tax, CTr — BCjsy- 
mHH peryjiflTop pocra, OAHaxo oh npHHHMaeT axTHBHoe ynacTHe a npo- 
iieccax HecnenH(J)HMecKofi h cneiuKjwHecxoH aAairranHH. TnpeoHAHue 
ropMOHM — BOAynpie peryaxTopbi o 6 mero pasBHTHSi opraHH3Ma no3- 
bohomhmx, BMecre c TeM ohh ywacTByiOT b peryjianHH nojiOBoro pa3- 
bhthh h HMeiOT nepBocreficHHoe 3HaneHHe b xoHTpojie 3Heproo6Me- 
Ha. CTeneHb ywacrnsi AaHHoro ropMOHa b tom hah hhom (JjyHxnno- 
HajibHOM xoMiuiexce h HanpaBjieHHOCTb ero achctbha b 3HamrrejibHOft 
Mepe aaBHCflT ot o6inew <})H3HOJiorHaecKOH arryamm, hmcioiuch Mec- 
to b opraHH 3 Me. Tax, CTr cnoco 6 eH peryjmpoBaTb pocroBbie npo- 
ueccbi Tojibxo b pacrymeM opraHH3Me, a T 3 hjih T 4 — CTHMyjiHpo- 
Baxb o 6 mee pa3BHTHe b paasHBatoineMCM opraHH3Me, pouib HHcyjiHHa 

377 



hah rmoKaroHa MOxceT 6uTb Heo/jHHaicoBoft Ha pa 3 HMx sTanax nirra- 

HHfl H T.fl. 

BsaHMOAeicTBHe fopmohob b KaxgjOM cJ)yHKUHOHajn>HOM komii- 
Aexce h MC3Kny KOMiuiexcaMH tohko cSajiaHCHposaHO Ha pa3jra*mHx 
ypoBHax — nepn^epHMecKOM, ranoTajiaMo-mno^HsapHOM m MP« — 
H TCCHO CB833H0 C ACHTejIbHOCTblO UCHTpaJIbHOfl HepBHOft CMCTeMM. Bh- 
flHMo, cocrosHHe Toro hah HHQPO npoijecca, KOHTpoAHpyeMoro cneim- 
4>HHeCKHMH aHCaM^AilMH TOpMOHOB, B KSAQIHit flaHHhlft MOMeHT B KO- 

HewHOM cwere anpeneAaercs, c qahoA CTopoHbi, coornomeHMeM koh- 

HeHTpaUHH aKTHBHbIX POpMOHOB B KPOBH, C ApyPOft — VyBCTBHTejIb- 
HOCTbK) K HHM KAeTOK-MHmeHCM. 
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